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LUBRIZOL
L’ LIFE SCIENCE
Lubrizol Thermoplastic Polyuretchaneg [TRPU) are recognized for their history

of use In medical applicatons:

Choose from our wide range of application specific medical grade materials for countless innovative medical devices.

Tecothane™ and Pellethane” known for their flexibility and wide range
of properties,

Carbothane™ offers excellent oxidative stability for long-term blood
contact applications.

Tecoflex™ TPU offers versatile processing and is resistant to yellowing.

Isoplast™ designed for rigid polymer requirements due to their high
tensile strength and impact resistance.

All TPU afferings are available in a variety of durometer,
color & radiopacifier formulations.

Reach out 1ous at LubrizobcomiHealth Eendd
Al merks am the oropeety

Rajnish.Singh@Lubrizol.com for samples and product informstion Tha Librenol
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” HighRich]a

iﬁiﬁ%}ﬁ?& Precision Extrusion Machinery Co. Ltd.
HRIJ EXTRLUSION

Precision Micro-catheter Extrusion Line

Intreduction of the extrusion line:
- Angiography Catheter Extrusion Line

» Applicable for Pebax, PF, PE, PA, PC,
PET, TPU, TPX etc.

» Specially developed for precision
catheter with
- Min. OD0.2mm,
- Min. wall thickness 0.02mm
- Process tolerance £0.015mm.

Manufacturer,

but also Extrusion

QR Code for Official Website

CHINAPLAS Shanghai | 23-26th April | Hall/Stand: 7.1/C02
NPE Orlando, Florida | 6-10th May Hall/Stand: South/24033
Medical Japan 2024 ' Tokyo | 8-11th Oct Hall/Stand:11-42
MEDICA Dusseldorf [ 11-14th Nov | Hall/Stand: 8B/F31

Ff HighRich]a Precision

MRS Extrusion Machinery Co. Ltd.

Mo.1 Industnial Park, Baiteng \Village, Taoyuan \West Rd, Shishan Town, Nanhai District, Foshan City, Guamgdong, China Tel:+86-T57-86407501
Fax:+56-757-86407500 www.chinahr|.com.cn E-mail: why@chinahrj.com.cn

Whatsapp\Wechat: +0086-13928609286, +0086-13434861212, +0086-13225218297, +0086-133267BEE5T
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Inmowvation is lifo

Ensuring Safe and Healthy

MEDICAL
PLASTICS

Drying...at the heart of it all

Bry-Air Knows Drying Best

Wonder Dryer Nano

(Bry-Dry 80X Series) Desiccant Dryer

BRY-AIR (ASIA] PVT.LTD. Connact with . +918826990350
2IC, Sector-18, Gurugrom - 122015, Haryana, indio our Alrgineaers* for

(2 bryairmarketing@pohwo.com @ www.bryoircom Solutions 1800102 7620
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’® Celanese

There's no need to
take the plunge into
the unknown

Santoprene® TPV

For syringe and autoinjector

components

Scan and download
solulion thowtase

gl

‘& Celanese
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celanese.com

Single-use, pre-filled synnges (PFS), and auloinjectors are growing in demand as they remain

an efficient means of delivering a measured dose of vital medicines or vaccines. The elastomer
components useéd within these devices must conform Lo critical tolerances and demonstrale specilic
material characteristics to mainlain dose integrity and meet performance requirements. For over

40 years, components moulded from Santoprene® TPV - a medical-grade thermoplaslic vulcanizate
trom Celanese - have ensured drugs are tully protected and patient needs are fully mel

N Syringe and avloinjector- Drug integrity and Product conslstency
specific solutions [ patient safety and availability
Enabling eave of impechon Delrvenng impfeved Global/local manulaciuring

and B our e derk sy leng - term wealing enlunes security of supply,
caniiol peflermance WUSP Clasa V1, 150- 10993, DMF

Syringe and autoinjector applications

= Syringe stopper or plunger tips
& Syringe caps of needle covers
= Stoppers and seals in PFS and non-PFS syringes and auloinjectors

Visit healthcare.celanese.com to learn more

or download our solutions showcase using the QR code

Learn more about Celanese India's commitment to the medical and pharmaceutical industry,
+91-22-42596200 | healthcare@celanese.com
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We serve Pharma.




HUSKY"

ULTRAMELT™ IS A HOT RUNNER SYSTEM
ENGINEERED FOR THE EFFICIENT AND
SUSTAINABLE MOLDING OF BIORESINS

Enabling Driving
bioresin usage innovation
Improving Aligning with
cost-efficiency sustainability goals
o bs o
Proud recipient of the ;‘éf‘
Innovation in Bioplastics |=» &

Contact us to learn more
about hot runners and controllers

Chennai Office

P-47, VIl Avenue,
Domestic Tariff Area,
Mahindra World City,
Chengalpet - 603 002.

Phone number :
044 27476400




: KSM NANOTECH INDIA

KNOWLEDGE 4 SCIENCE 4 MARKETING

Globally Approved Medical Polymer Solutions
for Your Industry Needs

Polymers: Applications:
+ Eco Plasticizers ( DEHCH, TOTM etc. ) » Feeding Tubes
» Polyvinyl Chloride (PVC) « Dialysis Tubes
« Ethylene - Vinyl Acetate (EVA) * Blood Bags
* Polyethylene (PE) » Oxygen Masks
+ Copolymers  Suction Tubes
« PVC Paste * Catheters
« Anti Fogging, Anti Microbial Additives * Syringes
(Oleo Chemicals Derivatives) » Speciality Medical Compounds

Certified with @ Healthcare sgndards - 0sP Class-Vi, WEA'CH C

liance
ISO 10152:2002/ 1SO 3826:2013, 1ISO 10993:2013, 1S 10148 & IS 10151Q

Contactuson: o\

Email : info@ksmnanotech.com

Call us : +(91) 9911018710, 9911030101
Website : www.ksmnanotech.com
Linkedin : KSM NANOTECH INDIA




rapidfacto software

SOFTWARE FOR MANUFACTURERS
QMedical Devices QAutomobile

SOFTWARE GENERATES DOCUMENTS AS PER MDR-2017

Book a Free Demo
Q) +91 8708856807

contact@rapidfacto.com

« Audit Ready
« Full Traceability
« Cloud Based

" Easy to use

v’ QMs

+" Inventory
« Sales, Purchase

« Resource
Planning
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Approved Vendor List

Batch Manufacturing Records (BMR)
Batch Release Certificate
Delivery Challans

Equipment Calibration Records
Finished Good Test Reports
Identification Tags

Incoming Payments

Invoices

IPQC Records

Machine Preventive Maintenance Records
Material Inspection Reports
Material Test Reports

Material Requisition Slip
Material Issuance Records
Material Receipt Note
Outgoing Payments

Product Transfer Slip
Production Register

Purchase Orders

Sales Orders

Stock Register

www.rapidfacto.com

SOFTWARE FOR PRODUCTION, STORE, QA, QC




LAKSHMI ELECTRICAL CONTROL SYSTEMS LTD

Arasur, Coimbatore ,Tamil Nadu, India - 641 407

Clean, Room >~
with IS0 13485

Manufacturing
=
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Our Capabilities :
Our Services Include Reverse Engineering, Design, 3D Printing , Proto
Development, Mass Production.
Assemblies & Contract Manufacturing.
Medical Plastics For Diagnostic Equipment, Surgical Instruments,
Ortho Products, Endoscopy, Medical Tubes & PRP device Etc.,
Raw Material Handling PP,PET, ABS, PC, PLA, PEEK, PS, Pebax etc.,

For enquiries : 491422 6616500 | info@lecsindia.com , contact@lecsindia.com | www.lecsindia.com




Sai Extrumech Pvt Ltd
SAl v

Cuprrmiping Togo [wrvuaios Bavds

PVC/PE/PP Medical Tubing Extrusion Line with
On Line Cutting System (Single / Multi Lumen)

Model Extruder Size L/D Ratlo Main Motor Product Size Space Required
Sal-JBP 30 hild 61 10 P AC L Srsen- fmen LAASM X WM X H-IM
Sai-dsp A5 MM oA 15 WP AL Zmen-10mm LoATM X W2 X H-3
al 5OP 50 MM e 30 WP AC e L2men LVEM X W2 H-OM
Sal-65P 65 M 781 30 WP AC I Fmen LT W20 W35
Sal-BOP B0 MM 784 60 WP AC fptmam- A Gmim LeBAM X W-2.5M X H- 280

Secondary Extruder | Available For Lining, 20mm/25mm/30mm on Demand

Our Product Range

IV Canula Medical Tubing

Extrusion Line Ca!erpiilar

Model  ExtruderSize L/D Ratio MainMotor  Product Size Spoce Regusred KE'f Features

1. High Precision
Sal-20/16C 20/16 281 WM | ishcuage | LAMAWINAN. 2. Automatic Contral
w 225M ;
3. Sterile Preduction
ISE W L-10.50 X W-2M X H L SR
S8l-25/20C 25/20 2811 wf 14-26Gusge | T o ' 5. Safe Handling
6. Easy Maintenance
=
Ia

Advanced Technology

Sai Extrumech Pvt Ltd Y e R Sty Gonler Vis Breaiienc). 1) )
> 4 = =& 5 E i i
(Medical g Division) Mr. Vivek Mehta (Managing Director) @

Plot No-2 16/5 Kharkhana s
00000 +91 9811323372 M besa et Fesiabad (gt



JAIN RUBBERS

Manufacturers of Rubber Products for Medical Disposables &
Rubber Stoppers for Pharmaceutical Packaging.

Injection Sites / Latex Bulbs

Float Valves | 'Y" Conn. Discs

) Stoppers | Needie Covers
Manufacturing and Exporting Medical Rubber Products since, 1992, op .

150 -9001:2015 certified.

Medical Rubber Products compliant to Global Standards. Available in
various polymers Natural Rubber, Polyisoprene (Latex-free), Butyl,
Bromobutyl, Silicone etc., meeting 1S3/1S0/|P standards. Wide Range
of Products. Single source for all your medical rubber requirements.

JAIN RUBBERS PVT. LTD.

Admn. Office : F-75, Sipcot Industrial Complex
Gummidipoondi - 601201, Tamilnadu, India.
Te.: 9444275273 [ 9840443762,

Email: jainrubbers@yahoo.com

Website | www jainrubbers.com

7 ESH Life 0 Line Technologist

= = - Plot No.: 864/1, Near Indian Pefrol Pump, Hirapur Cross Road, Mahemdabad Road, Ahmedabad -382435. Gujarat, India.
FOR COMFORT IN BREATHING i g ) el 2 G
e e e Mab.: +31 S898162576 » Wab.: waww lifecline.com » Email.: ifecling2011@yahoo.com

Manufacturers & Exporters of Disposable Medical Devices

ANESTHESIA & RESPIRATORY CARE  UROLOGY & NEPHROLOGY
+ Nasal Cannula - Adult / Paed | Neo « Urine Bag - All Typs
+ Oxygen Mask - Adult / Pasd - Urine Bag With Uromstar W
+ High Concentration Mask « Hemodialysis Catheter Kit e
+ Nebulizer Mask - Adult / Pasd « Naltan Cathater [
« Nebulizer Kit With Mask & T Pcs. « Blood Tubing Set s o,
« Muttiflaw Ventury Mask - Adult / Paed = AV Fistula Neadle . ’ L
+ Swivel Mount - Std & Exp, - DJ Stent - All Type et 2
+ T Oxyganator With Tubing / 4
+ Breathing Filter - All Type GASTROENTROLOGY
+ 3 Ball Spirometer * Mucys Extractor
+ Ambu Bag - Adult | Pasd { Neo * Infant Feeding Tuba
+ Ventliator Clreuit - All Type + Ryles Tube hy
+ Bain Circuit - Adult / Paed » Stomach Tube
+ Endotracheal Tuba Plain & Cuf fe + Kher T Tube eh )
« Aircusion | Anethesia Mask « Lawins Tube | o
+ B-pap Mask & C-pap Mask Al Type « Sefum Sump Tube
INFUSION THERAPY :
- Central Venous Catheter g i ] 4
* Pressurs Moniforing Ling : Diraie o 2
» 3-Way Extension L EEBUIGTIRINSG LA e
* Abdominal Drainage Kit
= Massie alime 568 « Closa Wound Suction Sat
* Dial Flow Regulator 5 r Suciion Set
+ . V. Sel With Flow Regulator 5 uummwmmm -~ B
- Codan Set Clamp »
MISCELLENOUS .
« Nebuiizer Gompressor Machine AN 1S0 9001:2015 - .
¢ ECOPaow A EDG Acoasaodes. AN 180 134852018 y | >
= Patient ID Belt WHO & GMP -
= Oxygen Flow Meter CERTIFIED COMPANY 4




Choose Millad” NX" 8000 clarified
polypropylene to improve the quality
and production of medical syringes

A\

Millad” NX" 8000 clarifying agent yields ultimate clarity and transparency to PP in injection molded
applications and allows clarified PP to become a viable alternative to glass/transparent polymers.
In addition, Millad NX 8000 clarified PP enables low-temperature processing in injection molding
compared to PP with traditional clarifiers, which in turn yields energy savings, faster cycle time and
higher productivity.

(H & &

Decrease Excellent Energy Complies with Increase in Elimination
temperature in clarity and savings GEB 15810, productivity of voids
injection molding aesthetics ¥Y0242
standards

For more information or technical support, please contact Milliken: Call; +97-20-67307501,
email: asiachem@milliken.com, or visit us at chemical.milliken.com

£ 000 N, Malad, sad Wilken do gl ered Wdemaik o Millhen & Cismparsy,



Your Professional Partner In The
Development & Manufacturing Of
Silicone Products For The

Medical & Pharmaceutical Applications.

ET Elastomer Technik GmbH develops high quality Silicone Products in close cooperation with
our Customers from all over the world. We offer Complete Product assembly services
with on-site clean room & tool shop attached with CAD/CAM systems.

Our Range Of Products Includes:

~
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Lot
Our Quality & Standards Certificates:

DIN EN 150 3001 Quality management = DINENISO 14001 Environmental management
DI EN 150 13485 Quality management for medical +« Cleanroom EG-GMP-guideline Annex 1 cleanroom
devices class D & 15014644-1 [class B)

ET Elastomer Technik GmbH: ET Elastomer Technik India Pvt. Ltd.

Am Stackleinsbrunnen 10, 97762 Hammelburg, Germany, Plot No.30, GIDC Electranic Park SEZ, Sectar - 26,
382 0

Tel: +49 (0} 9732 78865 0 Mall; info@elastomer-technik.com Gandhinagar - 382 028, Gujarat, India
Website: www.elastomer-technik.com Phone: 491 97277 63274 Emall: admin@elastomer-technik.in




Since 1967

Above 250 + Models | 30,000 + Customers
EXPORT TO 55 + COUNTRIES T
AUGER FILLER BLISTER SEALER BLOOD & URINE BAG

MAKING MACHINE
— 1
Nig g
- :
\ k = 2 |
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GLOVE MAKING FOIL & CAFP BEALER INDUCTION
MACHINE MAMNUAL HAND PRESS TYPE CAP SEALER

BLOOD FILTER CONTINUCUS
MAKING MACHINE BELT SEALER

" o
| - E |
SEALING MACHINE
-

MOTOR GEAR | WITH VACULUM + g
LIQUID CUM OPERATED NITROGEM GAS SEMI-AUTOMATIC
L*SEALER CREAM FILLER PASTE-CREAM FILLER PURGING FOIL & CAP SEALER

SHRINK PACKAGING
MACHINE TUBE SEALER TVYEK SEALER WVACCUM FORMING VACUUM SEALER

‘ DISPOSABLE HAND

List of Company name for Pharma

Akums Drugs&Pharmaceuticals Lid 9. Clans Life-science Ltd 17 Marck Bio-science Lid
. Ahlcon Parentarals India Ltd 10, Core Healthcare Ltd 18.Paras Pharmaceuticals Ltd
Albert David Lid, 11. DEM Sinochem Pharmeaceuticals 19.Pfizer Pharmaceuticals Lid
Alembic Pharma Ltd 12, Eurolife Healthcare Pvt Ltd 20 Ranbaxy Laboratory Lid

Axa Parenterals Lid 13, Fresenius Kabi India Pyt Lid 21, Torren! Pharmaceulicals Lid

. Bal Pharma Ltd 14, Glenmark Pharmaceuticals 22 Troika Laboratories Lid

Baxter Healthcare Lid 15, Intas Pharmacauticals Lid 23 Wockhardt Lid

Cadilla Healthcare Lid 16. J B Chemicals & Pharmaceuticals Lid 24 Foetis Pharma Research Pyt Lid

[ ¥ W o N K B

Eewa Engineering Co. Pvt. Ltd. Telefax : +91 79 2274 3075 / 2274 8559
1, Anant Estate, Opp. Comet Estate, © +91 9825038559

Rakhial, Ahmedabad - 380 023, B eewaeng

Gujarat (INDIA) Emall : contact@eewaengineering.com

caflin [T IR0 JL£12 - T2 1S www.eewaengineering.com
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298 ACCUPREC

RESEARCHLABSPVT.LTD.

Ultimate solution...

(1s0 17025:2017, OECP GLP, AAALAC, & USFDA approved Lab)

Globally Ranked Top 10 Lab for Medical Device Testing*

I Blocompatibliity Testing
of Madical Devicos
{As por 150 10893-1:2018)

Biocompatibility Testing of Medical Devices (As per 150 10993-1:2018)

* in-vitro Cytoloxicity
Testing (150 10993-5)

* Skin Sensitisation
Testing (150 10993-10)

* jrritation or Introcutaneous
Recctivity Test (1$010993-23)

* Acute Systemic Toxicity
Test (150 0083-11)

* paterial Medicted
Pyrogen Test (150 10083-11)

* Sub-Acute Systemic Toxicity
Test (150 10993-11) Sub-Chronic
Teuicity Test (IS0 10993-11)

* Chronic Toxicity Test
(0 10993-n)

* implantation Test (IM/5C/
introocubar intra-biliory |
intra- arterial) (150 10993-6)

* Gonotoxicity Tests
AMES, CHA, MNT)
10 109933 & 150 10993-33)
* Hernocormpatibility Teats
(%0 10893-4)
* Carcinogenicity Test
(150 10993-n)
* geproductive [ Developmental
Toxicology (150 10993-1)

Degradation Testing (150 10993-9,

* 150'10993-13, 150 10993-14 &

150 10993-15) Toxcokinetic study of
Degradation Products (150 10993-18)

* in-vitro Skin Irritation Test

(i5010893-23)

* in=witro Skin Sensitization

Test (150 10993-10)

* Mucosol Membrane Irritation Test

(@ral, Ocular, Penile, Vaginal &
Rectal) (150 10993-11)

" g kcal Evaluation

Pian (BEP) & BER

* Taxicological Risk Assessment
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REGISTERED OFFICE: i
Opp. ZIydus Pharmez, Changodar-Bavia Highway,
Near Matoda Patiya, Po. : Matoda, Ahmedabad

382 213, Gujarat, INCIA.

NORTH AMERICA OFFICE:
Pittsburgh, PA, USA

CANADA OFFICE:
Sudbury, ON, Canada

*As per two Independent Reports Published by:
1) Credible Markets, USA https:/ [thy/60dfO
2) MR Accuracy Reports, Canada hitps:/ [tiy/ca-g2

Visit us on www.accuprec.com | Stay connected with us on :E in ! 90996 16769, 90999 81023, 9909919545




www.kljindia.com

TOTAL SOLUTION IN PLASTICIZER & POLYMER COMPOUNDS

We, KLJ Polymers & Chemicals Lid. Deihi, one of the largest
manufacturer of Healthcare Polymer Compounds La. PVC, TPE
and PP compounds for Breath Cam, Surgi Care, Storage &
Disposables in a single facility having large capacity and expanding
with global supply demand,

We care for Clean-Room GMP Biocompatiblities and Healthcars
slandards as per USP Class-VI, IS0 10152:2002/ IS0 3826:2013,
IS0 10853:2013, IS 10148 & I5 10151, Cakfornia -85 RoH5.
REACH compliances.

We am [150-9001:2015, 1S0-14001:2015 and IATF-18349
carified. Our laboratones are accrediated by ISONEC-17025 and
RED center is approved by DSIR. Steps forward for centification of
ISC-13485 for Medical device Quality Management System.

Qur Compounds are also available with special properties like
Phthalate Free, Antimicrobial, Antifogging., Radic Opaque,
ESD (Electro Static Discharge) pmpwﬂesmm

GorpoamﬂﬁorIQ.JHnsa ummwm He-wnum llams.lncﬁa
Tel: +91 11 41427427/28/29 | Fac +91 1125459709 | Emai: defhidkiindia.com
Mumbai: +91 22 61830000, mumbai@kinda.com | Channai +81 44 423836822, chennakfinda.com
Kolcata: +91 33 22623851, kolata@idinga.com

RANGE OF PLASTICIERS

PHTHALATES | ADIPATES | TRIMELLITATES | CITRATES |
STEARATES | SEBACATES | DI-BENZOATES | TERE-PHTHAL-
ATES | BIO PLASTICZERS | MALEATES | FLAME RETATRDANTS |
CHLORINATED PARAFFINS | ESBO |

RANGE OF COMPOUNDS

PVC | TPE | PP | TPR | EVA | XLPE-PEROXIDE | SEMICONDUCTIVE
| XLPE-SIOPLAS | ZHFR | EPR | PE | MASTERBATCH-PVC, PE &
UNIVERSAL |

COMPOUNDS FOR APPLICATIONS

PVC COMPOUND BASED ON PHTHALATE, PHTHALATE FREE &
DINCH | TPE | PP |

Phthalate Free / REACH Compliant Plasticizers available

Plasticizer | Polymer Compound | Petrochemical Trading | Real Estate Development | Chior Alkali

KLVAD-0V/ 21-015



YiZumi &@HPM

SKIII Series Generl-purpose P-53 Series Thin-wall
Injection Molding Machine Injection Melding Machine

VM Series Vertical Plostic YR Series YIZUMI Robot for
Injection Molding Machine Injection Molding Machine

YIZUMI Precision Machinery India Pvt. Ltd.
Address: Plot No.1062-1063, GIDC-Il, Sonand, Ahmedabad, Gujarat — 382170.

Contact No. : +91-90999 06175 Email address: info.ind@yizumi.com Website: www.yizumi.com




MEDICAL PLASTICS
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A TECHNO-ECONOMIC NEWS MAGAZINE FOR MEDICAL PLASTICS, DIAGNOSTICS AND PHARMACEUTICAL INDUSTRY

THE ONLY INDIAN PORTAL SITE ON MEDICAL PLASTICS/DEVICES TECHNOLOGY AND TRADE
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Biological
Evaluation

Developing from
Concept to commissioning

* Drug Device Combination Medical Devices
- Development
- Regulatory Landscapes in EU & USA
- Global Markets
= Plastic Materials & Components Used

12

Dr. Atul Sardana
Chinrman, Alla Corpusclas Py, Lid

Dr. T S Kumaravel
Ferundar Charman
GLR Loborstones. UK

* Biological Evaluation of Medical Devices

* Medical Device Sector :
Comparing with Pharmaceuticals

Anil Chaudhari
Faunder
Dperon Stralegest

» Book Reviews
- Applications of Polyurethanes in Medical Devices
- Plastics For Cardiovascular Applications

A Tribute to Prof, M S Valiathan
The Flonesr of Medical Devices Devalapmant in india

Falgun Jani
Business Head

india Regian
Freutlerbinrg Madical

Technology

- Nano compaosite Dental Materials
-Ureteral Stents Technology

w SPE INDIA MEDICAL PLASTICS DIVISION
COLLABORATES WITH AMTZ

INDIA

Medical Device Packagmg

-Development & Manufacturing

Industry Demands

-Anti-Microbial Packaging
-Evaluating Microbial Barrier Qualities
~Thermoforming Automation
-PLA ; For Healthcare Packaging

Medical Plastics Global Markets

-Recent Advances Venenzuela
-5afe & Effective Production
-Circular Economy

»

Santosh Kumar Balivada
AMTE Co-ordinaor for SPE INDRR,
MEDNCAL PLASTICS OIVESION

& CED, Additve Manufachuing, AMTZ
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Medical Plastic Catheter Tubes for Cardiovascular Applications

Cardiac catheterization is a common method to diagnose or treat a variety of heart problems . A catheter is a
thin tube made of medical-grade materials used for various medical purposes.

Plastics in Cardiovascular Medical Devices

Dr Ajay D Padsalgikar, pH.D., Technical Director, Bioling Inc. USA

The article is focused on the cardiovascular sector explaining the cardiovascular system, the typical devices
used in the cardiovascular area and the role of plastics within them. It highlights the type of plastics
traditionally found usage in this sector as well as the cardiovascular medical devices market.

Polymers for Cardiovascular Applications.

Dr Renjith S. and Dr Gijo Raj , Biomedical Technology Wing, SCTIMST, Trivandrum
The article introduces various Cardiovascular applications, gives a detailed information on
the synthetic polymers used in such applications with a special reference to “TTK-Chitra
Heart Valve” as well as other Cardiovascular Devices developed by the “SCIMST”.

Cardiovascular Devices — A regulatory Perspective

Ms Rajashri Survase-Ojha, Founder & Director, Raaj GPRAC Pvt Ltd, Mumbai

In a free-wheeling interview, Ms Rajashri Survane-Ojha gives regulatory perspective on
Cardiovascular Devices including regulatory concerns. She has also explained how
medical device industry professionals can support the growth of the industry in India.

MATERIALS

100 Benefits of Plastics in Medical Devices
SPE INDIA MEDICAL PLASTICS DIVISION

In light of the negative attention surrounding the term "plastics" it is crucial to remind ourselves of the
multitude of benefits plastics offer. To reaffirm this, SPE INDIAMEDICAL PLASTICS DIVISION has compiled
a comprehensive list of 100 benefits of utilizing plastics in medical devices.

MEDICAL
PLASTICS

INNOVATIONS

New Technology and Next Gen Vascular Interventional Medical Devices

Ravi Shankar Srivastava, Managing Director, Conquest Medtech LLP, Mumbai
The article highlights “New Technology and Next Gen Design Vascular Interventional Medical Devices”
including Bio absorbable Stent, Drug Eluting / Drug Deliver Balloon , Heart Valves and more

QUALITY

Introduction To Chemical Characterization of Medical Devices

Dr. M R Murali, Dr. S S Murugan, Dr. T S Kumaravel - GLR Laboratories Pvt. Ltd.

Chemical characterization is a critical step in the biological evaluation of medical devices. This process is
essential for assessing potential biological risks and ensuring patient safety. This characterization helps to
understand the material composition and predict potential biological effects, forming the basis for further
biological testing and risk assessment.
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Regulatory Issues In Supply Chain & Contract Manufacturing (Out Sourcing) Of Medical Devices

Sanjay Shah, Founder,Unikal Consultants
Suppliers in the Medical Device industry, should have a good understanding of needs and requirements
including need to understand their role as per MDR & maintain their Quality management System. They also
have to have their share of responsibilities.

GLOBAL MARKET : MEDICAL DEVICES

Mexico Medical Devices Market

Mr. Amit Dave - M. Pharm, MBA, Former CEO — Brazil operations/ Vice President Export - Zydus Cadila
Claris Lifesciences

Mexico Highlights : Very large market for medical devices, Regulatory framework simple but unexpected
delays likely,huge import of medical devices, competition from US companies.

E AiMeD & REGULATORY UPDATES

» Exclude Medical Devices From The List Of India-EU Free Trade Agreement (FTA) ltems: AiMeD
» Govt Considers Random Testing Of Imported Medical Devices
« India To Offer 20 Per Cent Capital Subsidy For Domestic Production Of Medtech Components

INDUSTRY NEWS

» Make In India’ In Focus, AIIMS To Set Up Centre For Medical Devices With Osaka University

* Andhra Pradesh MedTech Zone (AMTZ ) Launches India’s First Indigenously Developed Mpox RT-PCR
Kit

» Kerala’s Advances In Biomedical Device Development Sector In Spotlight At BioConnect 2.0

PRODUCT GALLERY

Bry-Air Enhances Medical Plastics: The Right Choice for Resin Drying

DID YOU KNOW?

About Shape Memory Polymers (SMPs) for Medical Applications

These polymers (like shape-memory alloys) will “remember” their original shape when deformed, and flip
back to the initial shape when exposed to an external stimulus. The medical devices based on SMP can be
implanted into body through minimally invasive surgery in contraction or folded state and recovered to their
requisite original shapes at target position.

FAST FACTS

» Ethylene oxide is the most commonly used method to sterilize medical devices manufacturers and contract
sterilizers worldwide.

* How COVID-19 changed medical device clinical trials forever
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¢ Global Trends : WHO Launches List Of
Priority Medical Devices For Management Of
Cardiovascular Diseases And Diabetes
(July — August 2021)

e Cover Story : Re-Invigorating Indian Medical
Devices Industry
(September — October 2021)
- Mr K L Sharma, Former Jt. Secretary, Drug
& Food Regulation, Ministry of Health &
Family Welfer, Government Of India

* Materials : Drug Delivery Device Using
Polymers With Improved Tribology
(September — October 2021)

* Materials Polymers/Biopolymers For
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e Materials : To Choose PVC In 10 Key
Reasons Healthcare Applications
(September — October 2021)

* Global Trends : Pilot Medical PVC Recycling
Scheme In Belgium
(September —October 2021)

* Did You Know ? : About The Potential Of
PVC-Based Medical Device Recycling
(September —October 2021)

e Cover Story : Importance Of Medical Device
Parks And Its Contribution To MedTech
Industry Growth
(November — December 2021)

* Cover Story : Catalytic Role Played By
Medical Device Parks And Emerging
Scenario In India
(November — December 2021)

- Mr Rajiv Nath, Forum Coordinator,
Association Of Indian Medical Device
Industry (AiMeD)

e Cover Story : Andhra Pradesh MedTech
Zone (AMTZ) - Saving Lives, Serving Nation
(November — December 2021)

- Dr Jitendar Sharma, MD & CEO, AMTZ

* Regulatory : Stem Cells And Cell Based
Products In India : Regulatory Framework
(November — December 2021)

- Dr. A. Ramkishan, Deputy Drugs
Controller, CDSCO, East Zone, Kolkata

e Global Trends : Polymeric Biomaterials For
3D Printing In Medicine
(November — December 2021)

* Did You Know ? : About BiPAP Therapy
For COPD (November — December 2021)

e Cover Story : Medical Plastic Innovations
Changing The Face Of Healthcare Industry
(January - February 2022)

Did
You
Know ?

About Shape Memory Polymers for
Medical Applications (SMPs)

These polymers (like shape-memory alloys) will “remember” their original shape when
deformed, and flip back to the initial shape when exposed to an external stimulus. The stimuli
may be an electric field, light, changes in pH-value, or as most commonly, changes in
temperature. Some SMPs even can retain three shapes, their initial (permanent) shape and two
deformed morphologies. This effect offers several interesting options.

These polymers have shown great promise in vitro studies as well as in early in vivo studies.
Their biocompatibility, and in some cases biodegradability, renders them excellent candidates
for minimal invasive surgery and for the design of trigger able biomedical devices.

Due to the shape memory effect, the medical devices based on SMP can be implanted into body
through minimally invasive surgery in contraction or folded state and recovered to their requisite
original shapes at target position.

A commonly known application is bracelets that alter the position of teeth over a period of
several months, or coronary stents that the artery and prevent an elastic recoil. The alteration in
shape also may be used for clamping.

Feasible are form- and /or force-fitting
fastenings. Applications for that are devices
such as surgical staplers, remotely
controlled switchable implants, or clamps to
fix artificial heart values, using an
appropriate sequence of different stimuli, an
SMP nay perform a periodically repeating
movement that may be used as an actuator.
Imaginable are values that may be used as
an actuator. Imaginable are valves that open
and close automatically according to the
surrounding conditions or tool for
microsurgery.

While Shape- memory alloys already found
widespread applications in medical devices,
such as dental wires, cardiovascular stents, or orthopedic implants, the utilization of SMPs still

is in its very beginnings.
Ref : 1. “Emerging Trends in Medical Plastic Engineering and Manufacturing“by Markus &
Marc 2. https://www.mdpi.com/2504-477X/7/1/24

“Medical Device
technology is truly
interdisciplinary."

-Chris Toumazou
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Plastics for Cardiovascular Devices

Cardio Vascular diseases are expected to grow, especially
with increase in the ageing population. Plastics are
increasingly being used. The quality of polymers used in such
devices includes strength, stiffness, toughness, and dimensional
stability. Materials also require biocompatibility, sterilization,
sterilization, resistance, durability, strength, and dimensional stability.

This issue includes articles from knowledgeable experts with long experience in
Medical Devices and Plastics industries with focus on Cardiovascular Devices.

The lead article by Dr Ajay Padsalgikar on, “Plastics in Cardiovascular Medical
Devices” gives an very extensive overview on the subject. With about four decades
of experience in medical device industry and research, Dr Ajay has 10 patents and
published about 30 scientific papers and two books including one on the same
subject. The article explains what Cardiovascular Diseases, Cardiovascular system,
Plastics used and market for Cardiovascular Devices.

Another lead article by team of scientists from Biomedical Technology Wing, Sree
Chitra Institute of Medical Sciences and Technology, Trivandrum — Dr Renjith S and
Dr Gijo Raj apart from introducing various Cardiovascular applications, gives a
information on the synthetic polymers used in such applications with a special
reference to “TTK-Chitra Heart Valve” as well as other Cardiovascular Devices.

An article by Ms Rajashri Survane-Ojha gives regulatory perspective on
Cardiovascular Devices including regulatory concerns. She has also explained
how medical device industry professionals can support growth of the industry in
India.

One more article by a senior industry professional, Mr Ravi Shankar Srivastava ,
Managing Director, “Conquest Medtech” highlights “New Technology and Next
Gen Design Vascular Interventional Medical Devices” including Bio absorbable
Stent, Drug Eluting / Drug Deliver Balloon, Heart Valves and more.

Dr T S Kumarvelin his analytical article had given elaborate introduction to Chemical
Characterization of Medical Devices.

The suppliers and contract manufacturers servicing the medical device industry
should have good understanding of Medical Device Rules (MDR). An article by Mr
Sanjay Shah, Founder, Unikal Consultants in his article on “Regulatory Issues for
Medical Device Supply Chain & Contract Manufacturers” describes important
responsibilities on the part of suppliers and contract manufacturers.

Catheter polymeric tubes are important components in many critical care
Cardiovascular Devices. Important aspects related to “Medical Plastic Catheter
Tubes” are described in an article.

The regular feature article on” Global Medical Device Market” by Mr Amit Dave
introduces important characteristics of “Mexico Medical Devices Market”. Many
critical care medical device require use of Shape Memory Polymers”. The "Did You
Know” column introduces shape memory polymers and their major applications.

Healthcare Plastics end of life is becoming increasingly important. “Global Trends”

column gives Design Guidelines for Hospital Plastics Recycling.
As always, this issue includes Association, Regulatory & Industry News.
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Medical Plastic Catheter Tubes for Cardiovascular Applications

Cardiology is expected to grow, especially with the increase in the
ageing population. Various diagnostic and treatment methods
are used in cardiology. The industry growth is attributed to
technological advancements, initiatives by various governments
& organizations, and the rising incidence of chronic diseases.

As per “Grand View Research”, the global cardiac catheters and
guide wires market size was estimated at USD 13.9 billion in
2022 and is anticipated to grow at a compound annual growth
rate (CAGR) of 7.6% from 2023 to 2030.

Cardiac catheterization is a common method to diagnose or treat
a variety of heart problems. For example, the doctor may suggest
cardiac catheterization if the patient has :

Irregular heartbeats, called arrhythmias., Chest pain, called
angina, Heart valve problems ,Other heart problems.

He / She might need cardiac catheterization if you have, or your
doctor thinks you have:

Coronary artery disease, Congenital heart disease, Heart
failure. Heart valve disease.

Damage to the walls and inner lining of tiny blood vessels in the
heart, called small vessel disease or coronary micro vascular
disease

Dilated balloon
catheter and DES

Collapsed balloon
catheter and DES

During cardiac catheterization, a doctor can:

» Look for narrowed or blocked blood vessels that could cause
chest pain.

» Measure pressure and oxygen levels in different parts of the
heart.

Acatheteris a thin tube made of medical-grade materials used for
various medical purposes. It is inserted into the body to treat
diseases or perform surgical procedures. Catheters can be
placed in different parts of the body, such as cavities, ducts,
vessels, the brain, skin, or fatty tissues, depending on the specific
medical need. These thin tubes are generally 300-2000 mm
long, with a single-lumen (cavity in the tube) or multi-lumen cross-
section and a braided or coiled shaft to meet the demands of the
application.

Catheters are minimally invasive interventional medical devices
actively used in numerous procedures, including stent delivery,
drug and contrast injection, imaging guide diagnosis, and
ablation

As per “Grand View Research®, the global cardiac catheters and
guidewires market size was estimated at USD 13.9 billion in 2022
and is anticipated to grow at a compound annual growth rate
(CAGR) of 7.6% from 2023 to 2030.

The industry growth is attributed to technological advancements,
initiatives by various governments & organizations, and the rising
incidence of chronic diseases. COVID-19 had a negative impact
on the industry. As a result of COVID-19 emergency cases,
hospitals were forced to free up capacity and resources for
potential patients, resulting in a considerable decrease in the
number of routine & elective procedures, such as cardiac
catheterization procedural volume.

Material Requirements:
Requirements for materials in diagnostic equipment will include

Stent
deployed

=S K0 E80

strength, stiffness, toughness, and dimensional stability.
Materials used in implants will require biocompatibility,
sterilization, sterilization, resistance, durability, strength, and
dimensional stability.

Catheter tube extrusion is the process of manufacturing
catheters and tubing using custom extrusion processes. The
process involves applying pressure to the inside diameter (ID) of
the catheter to extrude it.

Catheter tube extrusion:

The extrusion process uses heat and customized dies to draw the
material into a tube form with the desired thickness, diameter and
determines important characteristics of the catheter’s
performance such as:

* Push

Catheters must possess the right amount of ability to push
through the internal anatomy to get to their target sites as
intended, a braided shaft lends better push and necessary torque
compared to a non-braided one. The latest polymers (e.g. PEEK)
and metal alloys (e.g. Nitinol) can offer variations in the
characteristics of the catheter.

Stent deployed Partialy endothelialized struts
(cross-section) and thrombus formation

* Flexural stiffness

As heat is applied to the selected catheter material, its physical
properties can change and take on corresponding degrees of
flexibility. The rate and length of cooling also plays a part in
determining the flexibility.

* Kink Resistance

Stiffness and kink resistance are undoubtedly connected. So, the
manner and temperature of heating and cooling will determine
how far the catheter tube is kink resistant. At times the catheter
sheath can be co-extruded onto the catheter tube, or it can be
added using a slightly different material. This sheath can be
braided (more push and torque) or coiled, depending on what
characteristic you want.

Striking the right balance in these properties can determine
exactly what kind of catheter you will get, not just once, but on a
consistent basis. Only experts in polymer science and experts in
the field of materials behavior can work out the right balance in
the achieving numerous catheter characteristics

Additional Important Catheter Characteristics

» Hydrophilic catheter coatings — for higher lubricity

* Multi-durometer segments — For better steerability and
maneuverability

» Radio-opacity — For better real-time catheter trackability

» Wire options — Flat (lower flexibility) or round (greater flexibility)

Referances :

1. “Plstics in Medical Devices” By Vinny Sastri

2. https://www.mdpi.com/2073-4360/12/8/1628

3. https://www.mayoclinic.org/tests-procedures/cardiac-
catheterization/about/pac-20384695

4. https://quasarmedical.com/education/catheter-extrusion-
process/
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Introduction

With increasing advancement in the field of medical technology,
there is a growing understanding of the causes, treatments and
care of medical conditions. This increase has also fueled a
corresponding increase in the use of medical devices in the
treatment of medical diseases. With an increase in the aging
population, government involvement and growing economies,
the worldwide medical devices market is expected to grow at a
rate greater than 5% per annum and reach nearly $800 billion by
2030 [1]. More than half of the market for medical devices
comprises the market for implantable medical devices.

The medical device market in India is still relatively small and in
2016 was estimated to be of the order of ~$5 billion [2]. This
figure is considerably small given the size and population of India,
however, the growth rate over the coming years is expected to be
more than double the global growth rate. Apart from the low per
capita spend by the government on health care; one significant
obstacle cited in the growth of the market is the lack of indigenous
manufacturing.

Plastics constitute an important part of medical devices and the
global market for plastics in medical devices is said to be close to
$10 billion [2]. With growth foreseen in the Devices market, the
growth in plastics usage in the devices should at least match that
growth. As with the implantable sector in devices, about half of
the market for plastics is in the area of implantable devices.

In this article | will be concentrating on the cardiovascular sector,
trying to understand the nature of the cardiovascular system, the
typical devices used in the cardiovascular area and the role of
plastics within them | will highlight the type of plastics have
traditionally found usage in this sector. This article covers an
assessment of the cardiovascular medical devices market and
an explanation of the functioning, role and diseases of the
cardiovascular system. It is essential to understand these
anatomical/biological aspects in order to effectively appreciate
the use of plastics in this area. | have recently published a text
Plastics in Medical Devices for Cardiovascular Applications,
Elsevier, ISBN 978-0-323-35885-9, 2017 [3], and this article will
use that text as the primary reference.

Cardiovascular Medical Devices Market

The cardiovascular medical devices market makes up almost a
third of the entire medical devices market, North America
accounts for the largest share of the market with 47.1% of the
market share in 2013, Europe had a share of 22.6% and
emerging markets such as India, China, Brazil, Mexico, South
Africa and Russia had a share of 30.3% in 2013, the worldwide

Plastics in Cardiovascular
Medical Devices

Dr. Ajay D Padsalgikar
pH.D., Technical Director, Bioling Inc. USA

market is expected to grow at greater than 10% annual growth
rate with majority of the growth coming from the emerging
markets [4].

Within the cardiovascular market, cardiac rhythm management
(CRM) devices make up the largest share of the overall cardiac
devices market accounting for nearly 35% of the overall market.
The cardiac rhythm devices include ECG devices and cardiac
monitors for diagnostic applications, implantable pacemakers,
defibrillators and cardiac resynchronization devices for treatment
of cardiac arrhythmia. The overall CRM market is expected to
grow at 4.7% per annum [5]. The strongest growth in the CRM
sector is expected to be in the diagnostic sector and within the
devices sector the fastest growth is expected in defibrillators.

The entire worldwide catheter market is expected to grow at a
rate 7.5% per annum; by 2020 the market size is estimated at
$42.5 billion [6]. Cardiovascular catheters make the majority of
the overall catheters market in terms of revenue accounting for
nearly 40%. It is forecast that the two fastest growing segments
of the market during this period will be advanced diagnostics and
advanced ablation, with growth rates of 23% and 17%
respectively [7]. These segments will be driven by growth in the
number of atrial fibrillation ablation procedures - atrial fibrillation
is the commonest sustained arrhythmia in North American and
European patients and was classified as a growth industry in the
21st century by the European Heart Journal even in 2000 [7].

The market for prosthetic heart valves was worth $4.8 billion in
2020 with an annual growth rate of 9.1% [8]. The rise of valvular
diseases in an ageing population is the main driver for this growth
and the introduction of the minimally invasive technique for heart
valve replacement is expected to be the strongest area of growth.

The market for the treatment of coronary heart disease using
angioplasty and stent technologies is estimated to grow to $22.5
billion by 2021 [9]. The market for stents is large and is expected
to grow to greater than $10 billion worldwide by 2021. The
number of patients receiving stent grafts for aneurysm repair is
$1.9 billion in 2020 and expected to grow at a rate of between 6.7
and 9.5 % per annum [10].

Cardiovascular System

The cardiovascular system in the human body is the primary
organ system that is responsible for the circulation of blood and
nutrients to and from the cells and tissues in the body. The
complex cardiovascular network is illustrated in figure 1. In the
cardiovascular system, blood carries with it the nutrients and
oxygen to the cells and carries from it metabolic waste products
and carbon dioxide. Blood is composed of cells suspended in
plasma. Plasma constitutes about 55% of the blood fluid and is
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composed of more than 90% by water and also contains
dissolved proteins, ions, hormones and blood cells. Blood cells
are composed of red blood cells or erythrocytes (RBC), white
blood cells or leukocytes (WBC) and platelets. RBCs are the
most abundant cells present in the human blood. The RBC
contain hemoglobin, the hemoglobin is an iron containing protein
that shows a great affinity for oxygen and it is this affinity that is
responsible for the efficient transport of oxygen along with the
blood to various parts of body. The hemoglobin is what gives
blood its characteristic red color, when the hemoglobin contains
oxygen, the blood is bright red and when it is de-oxygenated it
turns dark red. WBCs comprise the main constituents of the
body’s immune system and help in fighting all infectious diseases
and foreign invaders inside the body. = The main function of
platelets, also known as thrombocytes, is to stop any bleeding
associated with injury to the blood vessels by clotting blood flow.

With the aid of blood circulation, the cardiovascular system can

be said to perform four main functions:

» Transport of nourishment to the cells and waste products from
the cells

» Maintenance of body’s immune system

« Stabilize body temperature and pH

» Maintain bodily stability or homeostasis

Structure of the Cardiovascular System

The heart is the center of the human cardiovascular system. The
anatomy of the heart is illustrated in figure 2. The human heartis
a four chambered pumping device that functions as the central
organ for the circulatory, cardiovascular system within the body.
The heart can be further divided into the right and left sides where
the right side receives used, deoxygenated blood from the
various organs of the body and delivers it to the lungs for
re-oxygenation.

Figure 1: Cardiovascular system of the human body

The left side of the heart receives oxygenated blood from the two
lungs and pumps it to the various organs, tissues and cells of the
body.

The structure of the heart is composed of four distinct chambers
and four valves. The two upper chambers are termed atria and
act as receiving chambers, receiving the blood coming in to the
heart from outside the heart. The right atrium, receives the
deoxygenated blood from the body, whereas the left atrium
receives oxygenated blood from the lungs. The atria transfer
their contents into the corresponding lower chambers. The two
lower chambers are termed ventricles and act as the pumping
chambers of the heart. The right ventricle, that receives the
contents of the right atrium, pumps deoxygenated blood to the

lungs for re-oxygenation. The left ventricle, on the other hand,
receives blood from the left atrium and pumps this oxygenated
blood to the entire body.

The upper and lower chambers, on each side, are connected to
each other through one way valves. These valves ensure that the
blood flows only from the atrium to the ventricles and there is no
regurgitation or leakage. The right atrium is connected to the right
ventricle through the tricuspid valve. The left atrium is connected
to the left ventricle through the mitral valve. One way valves are
also present in the pathway of the blood as the ventricles pump
their contents. As the right ventricle pumps the deoxygenated
blood to the lungs, the valve that controls this flow is termed the
pulmonary valve. As the oxygenated blood makes it way to the
rest of the body with the pumping action of the left ventricle, this
flown is regulated by the aortic valve.

The oxygenated blood is pumped by the left ventricle through the
blood vessels to all organs, tissues and cells of the body. The
used, deoxygenated blood travels back to the heart for the right
ventricle to pump this to the lungs in order to re-oxygenate the
blood. This entire circuitis the cardiovascular system of the body.
The blood vessels that transport blood away from the heart are
termed arteries and the ones that take blood towards the heart
are called veins. From the left ventricle blood is pumped into the
main artery called the aorta. The aorta branches into numerous
smaller arteries. When the blood from the arteries reaches its
destination, the arteries are further divided into smaller arterioles
and then into capillaries measuring 5-10 micrometers in
diameter. It is in the capillaries that the exchange of substances
occurs between the blood and the cells. Blood flows out of the
organs and returns to the heart by the way of veins. The blood
returns to the heart from the lower part of the body with the vein
called the inferior vena cava, and from the upper part of the body
with the superior vena cava.

Heart Anatomy
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Figure 2: Anatomy of the heart

Cardiovascular Diseases

As we have seen the criticality of the entire cardiovascular
system, any deviation from the normal conditions can lead to a
diseased circulatory system and subsequent development of
cardiovascular diseases. Cardiovascular diseases are the
leading cause of death globally. This is true in all areas of the
world except Africa. Together they resulted in 17.3 million deaths
(31.5%) in 2013 up from 12.3 million (25.8%) in 1990 [3]

As a result of being the leading cause of mortality, the risk factors
for cardiovascular diseases have been thoroughly investigated in
many studies [3]. Several risk factors that are associated with
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cardiovascular disease. It is said that more than 90% of the
deaths caused by cardiovascular diseases are preventable.

The management of the risk factors mentioned earlier through
proper diet, exercise, eliminating tobacco and limiting alcohol
intake is shown to be successful in reversal of cardiovascular
diseases in many patients in several studies [3].

Cardiovascular diseases can be broadly classified as the
diseases affecting the heart and the diseases affecting the blood
vessels.

Diseases directly affecting the heart muscle are:

* Valvular disease
* Heart failure
 Cardiac arrhythmias

The diseases affecting primarily the blood vessels in the
cardiovascular system are:

» Coronary artery disease
 Peripheral arterial disease
* Aortic aneurisms

Cardiovascular Medical Devices and Plastics

Plastics have an inherent advantage over traditionally used
materials, such as glass and metals, in medical devices. Plastics
are lightweight, inexpensive and often compatible with bodily
fluids. Most plastics are also comparable in density to the body
and thus are easier to be incorporated into the body. They, for the
most part, also have a high degree of resistance to chemicals,
both natural and synthetic, that make them suitable to be used in
medical applications.

Plastics can also be formulated with a myriad of different
chemistries. They can be soft or hard, elastomeric or rigid,
thermoplastic or thermoset etc.

They can also be formulated as biologically stable or degradable.
A stable formulation is one that can resist the action of body fluids
and can be inert, making them suitable for the construction of
long-term implants. Adegradable formulation, on the other hand,
can be broken down into easily digestible and harmless elements
over time. The degradation can be programmed to occur either
at a specific time or upon a specific action. This makes
biodegradable plastics attractive options in areas such as drug-
device combinations and regenerative medicine.

The use of plastics in medical applications spans a wide
spectrum of applications. Many plastics form a part of medical
disposables such as wipes, bandages, syringes, tubes, blood
bags, packaging materials etc. Asthe name suggests, these are
discarded after a single use in a medical procedure. They do
come in short-term contact with medicines and/or the human
body.

The use of plastics has revolutionized the area of medical
diagnostics. Whether it be in simple blood pressure
measurement devices or the much more complex Magnetic
Resonance Imaging (MRI) machines, plastic materials offer
many advantages in the construction of this equipment such as
design flexibility, light weight, robustness etc., this has enabled
the doctors to diagnose the patient’s condition accurately and
monitor the progress of any condition. Often these diagnostic
equipment work outside the body and remain external.

The majority of medical devices are made to be implantable
systems. These devices are implanted inside the human body
and perform critical functions either in the area of drug delivery or
regulation of some bodily function. Plastics form the core of
many of these devices, and the properties of the plastic material
allow greater functionality of the device.

The implantable devices are further divided into short term

implantable and long term implantable devices depending on the
duration of the dwell time of the implantable device inside the
body. Most devices shorter than a 90 day dwell time are classified
as being short-term implants. Biological stability becomes an
important consideration for long term implantables.
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Cardiovascular disease (CVD) is a broad umbrella that
encompasses many abnormalities associated with the heart
(cardiac) and associated circulatory (vascular) systems. CVD
accounts for one of the major causes of deaths reported
worldwide. As per recent statistics from WHO, more than 30 % of
global mortality is due to CVD. Among CVD, myocardial infarction
and stroke are the major culprits accounting for nearly 90% of
CVD deaths. Thus, profound research interest exists in the early
diagnosis and management of CVD. Cardiovascular devices are
a class of medical devices used to diagnose, treat, and mitigate
CVD. Common examples include cardiac stents, valves, cardiac
patches, annuloplasty rings, vascular grafts, atrial septal defect
closure devices, and radiopaque agents for imaging
atherosclerosis.

Commercial production of medical-grade polymers has brought a
transformative change in the implantable cardiovascular devices
industry owing to their stability, mechanical strength, and the
capability to impart appropriate host tissue response. Flexibility
combined with the elastic nature of these materials makes them
suitable candidates for minimally invasive trans-catheter
procedures. Polymers of different categories such as
homopolymers, copolymers, natural polymers, synthetic
polymers, blends, composites, etc. have been employed for
various cardiovascular devices. Below is an overview of different
polymeric systems utilized in various cardiovascular devices.

Natural polymers: Because of their biocompatibility and
biodegradability, they are often accepted for developing
biomedical devices. Besides, natural polymers often have
excellent mechanical properties suitable for various device
applications. Gelatin, collagen, silk, and alginate are natural
polymers mostly reported to have applications in cardiovascular
devices. Howard et. al, employed collagen fibre-reinforced
collagen scaffolds for cardiac valve development. Gelatin and
silk-like natural polymers are often used for developing tissue-
engineered composites to be used as cardiac patches for
repairing cardiac tissue damage.

Synthetic polymers: Synthetic polymers developed by chemical
synthesis pathways provide the opportunity to tune the structural
and physicochemical properties required for the designated
application. They are used immensely to develop various
cardiovascular devices such as vascular grafts, cardiac patches,
cardiac valves, stent coatings, total artificial heart, etc.

Depending on the nature of their application, synthetic polymers
are classified into biostable and biodegradable or bioerodable
polymers. For example, Chitra-TTK mechanical heart valves
(Fig. 1) consist of biostable polymers such as ultra-high
molecular weight polyethylene (UHMWPE) tilting disc, and
Polyethylene terephthalate (PET) fabric for suturing the valve to
the adjacent tissue. These two polymers are intended to be stable
in the body and perform their function for long periods of time (up
to several decades). However, biodegradable polymers are
intended to degrade through bulk or surface erosion mechanisms
over a period of time. They are stable in the body only for a short
duration (few weeks to few months). Biodegradable polymers are
mostly used in drug delivery
applications. For example,
Poly (L-Lactic acid) is
widely used in drug-eluting
stents. The rate of
biodegradation can be
controlled by tuning the
number of hydrolytically
cleavable ester bonds in the
polymer chain. Hence
polylactic-co-glycolic acid
copolymers are often used
to increase the rate of
biodegradation.

Fig. 1. TTK-Chitra heart valve.

(Image courtesy: https://dst.gov.in/low-cost-sree-chitra-valve-
facilitating-governments-commitment-inclusive-healthcare-all)
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Heart valves:

Heart valves are an important part of the flow regulatory
mechanism of the human circulatory system and their
malfunctioning will be fatal. As per recent statistics, valvular heart
disease is the most prevalent heart disease across the globe.
Surgical replacement of defective valves with mechanical or
bioprosthetic heart valves proves to be an effective treatment
modality. The active parts of the mechanical heart valve such as
the valvular leaflet and the fabric around the metal frame are
made of polymers. Bioprosthetic valves rely on the favourable
mechano-dynamic properties of biopolymers. Recently
researchers around the globe have been exploring to design of
all-polymer heart valves. Even though many polymers tried
during the last few decades most of them failed during pre-clinical
stages due to poor biocompatibility, mechanical properties, and
high calcification rates. The search for suitable polymers for al-
polymer heart valves is still going on.

Apart from cardiac valves, other lifesaving medical
devices/combinations like extracorporeal membrane
oxygenation (ECMO), and left ventricular assist device (LVAD)
are also composed of various polymeric components. Different
types of synthetic polymers were used for developing artificial
blood vessels known as vascular grafts. Poly (ethylene
terephthalate) (PET) was used for developing vascular grafts for
the first time in 1954. Later polymers like expanded
poly(tetrafluoroethylene) (ePTFE) and polyurethanes (PU) were
also reported for developing vascular grafts. Blood compatibility,
anti-thrombosis, and anti-haemolytic properties are required for
the successful functioning of the vascular graft. Besides, the
water-impermeable coating formed through vapor phase
deposition of inert polymers such as Parylene C is used to coat
cardiovascular devices viz. pacemakers to prevent damage
caused due to the ingress of water molecules into electronic
circuits. In short, polymers have a significant role to play in the
development of cardiovascular medical devices.

Unlike conventional polymers for industrial use, polymers for
medical applications should meet and qualify stringent criteria
such as appropriate host response, biocompatibility, non-toxic,
appropriate design, manufacturability, and adequate mechanical
properties. Consequently, commercial synthesis and
manufacturing require rigorous quality control in every step of
commercial production. This makes medical-grade polymers,
especially implant grades 100 to 200 times more expensive than
polymers for industrial applications. Hardly any medical-grade
polymers are commercially manufactured in India. For example,
polylactic acid (PLA) is a biodegradable polymer. Its commercial-
grade costs ~ Rs. 450 per Kg (as of 2024) and is mostly used as
an eco-friendly alternative sustainable material for disposable
cups, plates, etc. However, medical-grade PLA as well as
industrial-grade PLA are both imported and are highly expensive.
Polyethylene terephthalate (PET) yarns are used to make PET
fabric that is used in several cardiovascular devices such as
mechanical heart valves, and vascular grafts. Medical-grade
PET yarns with material safety data are mostly imported. Some
Indian industries manufacture textile-grade PET yarns that are
used to make PET fabric. However, they must undergo rigorous
testing for biocompatibility evaluation as per 1ISO 10993, and
preclinical studies, to meet regulatory requirements before any
clinical trials and commercialization activities. Sree Chitra Tirunal
Institute for Medical Sciences and Technology, Trivandrum is a
Central Drugs Standard Control Organization (CDSCO)

evaluation of medical devices on behalf of the manufacturer
under the Medical Devices Rules, 2017. About twenty biological
tests (mostly biocompatibility tests based on ISO 10993) are
accredited by the French Accreditation Committee (COFRAC) of
France.

Concerted efforts from Industry, policy makers, and stakeholders
are the need of the hour for enabling the manufacturing of
medical-grade polymers in India. Indian Medical Device Policy
2023 underlines the importance of domestic investments and
indigenous production of raw materials for the holistic growth of
the Indian medical device sector. As India is one of the largest
markets for medical devices, manufacturing medical-grade
polymers would greatly reduce our dependence on the import of
expensive medical-grade polymers and hence advanced health
care would become more accessible to millions in need. It would
assist the Indian efforts to achieve 10-12% of the global medical
device market share by the coming 25 years, the proposed
objective of Medical Device Policy 2023.
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Cardiovascular Devices
- A Regulatory Perspective

Rajashri Survase-Ojha
Founder & Director
Raaj GPRAC Pvt. Ltd. Mumbai

Ms. Rajashri Survase-Ojha is one of the leading professionals in India with extensive expertise in the Pharmaceuticals,
Nutraceuticals, and Medical devices industries with more than 3 decades of qualifications as an R&D scientist, and CMC
expert, and experience in the Development & Implementation of QMS processes in Medical devices.She has worked with
renowned organisations.

In afree-wheeling interview to “Medical Plastics Data Service”, apart from sharing her journey, she has explained
current developments in the Cardiovascular area , their regulatory concerns, regulatory reforms for medical
device sector in India as well as how professionals can provide the Indian Medical Device Industry with the
specialized skills , cost-efficiency, budget clarity and innovative solutions needed to drive successful project
outcomes.

Q. The focus of this issue of the Magazine is Cardiovascular
devices. Kindly inform your views on the current
developments in the CVS area.

Rajashri :

According to current ESC guidelines, heart failure can be

separated into heart failure with preserved ejection fraction

(LVEF > 50%; HFpEF), mid-range EF (LVEF 40—49%; HFmrEF)

and reduced ejection fraction (LVEF < 40%; HFrHF). The cause

of death in patients suffering from heart failure is not only a result
of hemodynamic failure but also suddenly and unexpectedly
occurring from ventricular electrical disturbances such as
ventricular tachycardia and -fibrillation. Implantable cardioverter
defibrillators (ICDs) represent the only available tool in our
treatment armamentarium proven to prevent arrhythmic sudden
cardiac death. In addition, cardiac resynchronization therapy

(CRT) is an established treatment option significantly improving

both quality of life as well as mortality.

In spite of these proven benefits, both ICD as well as CRT therapy
remain underutilized in many countries. The reasons are

manifold. It will also be worth mentioning some remarks about
Implantable Cardioverter Defibrillator (ICD) Therapy in Patients
Suffering From Chronic Heart Failure (CHF)—Of Primary and
Secondary Prevention, in Ischemic and Non-ischemic
Cardiomyopathy.

Patients with heart failure and reduced ejection fraction (LVEF <
35%) are at an increased risk of sudden cardiac death due to
ventricular arrhythmias. This risk is highest in those who already
suffered from previous ventricular arrhythmic events. In this
“secondary prevention” situation where no reversible cause such
as an acute myocardial infarction can be identified, an ICD is
recommended with a class IA indication (if survival > 1 year with
good functional status is predicted) according to ESC guidelines.

To conclude, implantable devices such as ICDs and CRTs are a
cornerstone in the modern treatment of heart failure patients,
reducing morbidity and mortality in this population. Continuing
medical education regarding the pathophysiology, epidemiology,
clinical trial results and novel technologies are of paramount
importance to optimize patient selection and individual benefit.

Ms. Rajashri Survase-Ojha has a background in pharmacy and extensive expertise in the Pharmaceuticals,
Nutraceutical, and Medical devices industries. With more than 3 decades of qualifications as an R&D scientist, and CMC
expert, and experience in the Development & Implementation of QMS processes in Medical devices, 510[k], CE marks,
MDSAP, Qualifications, and Validations of Equipment, Water systems, HVAC system, Technology transfers till Global
regulatory approvals etc, Ms. Rajashri has worked with renowned organisations like SANDOZ, GLENMARK, TCS,
NOVARTIS, COGNIZANT, FAMYCARE, SYNERGY, SPECTRUM Pharmatech, etc. Moving forward, Ms. Rajashri has
been dedicated to the role of a Consultant, Auditor, and Trainer for the past 15 years. She is passionate about grooming
future leaders, designing courses for professionals at all levels, and actively involved in Audits & Compliance activities in
the pharma and medical devices industries. She has successfully handled more than 300 man-days of Audits at national
and Global levels, with more than 3000 Regulatory submissions to different health authorities. She has trained more than
45000 candidates to date.

Rajashri Survase-Ojha, Founder & Director [ DIN-07058128], Raaj GPRAC PVT. LTD. GxP, Global RA Consultant,
Auditor, Trainer, Lead Auditor ISO;13485-2016, ISO;9001-2015, ISO/IEC-17025-2017, FSSC-22000,V-6
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Ongoing and future studies and technological advances are
aiming to improve patients' prognoses even further. Their
implementation, however, will be the task of all stakeholders
involved including cardiologists, general practitioners
and—increasingly importantly—the patient him/herself. Only by
a collaborative effort will we be able to move the field forward, and
to further develop concepts to improve the prognosis of patients
with heart failure.

It is worth mentioning the role of smart wearables in the current
CVS disease management. The healthcare sector continues to
leverage the power of smart wearables for the detection and
prediction of cardiovascular diseases (CVDs), the leading cause
of death globally. A recent systematic literature review analyzed
key criteria, highlighting the efficiency of smart wearable devices
in managing CVDs. Results indicate the growing interest in this
area, emphasizing the need for further research to enhance the
effectiveness of these devices.

Q. Please explain about the Regulatory concerns for CVS
devices to our reders.

Rajashri:

Regulatory compliance is key in the medical industry, ensuring
innovation efficiency and user safety. The new EU and Indian-
MDR-2017 Medical Device Regulation bring challenges and
opportunities. By following a structured market approval process,
including regulatory strategy planning and post-market activities,
the balance between benefits and risks is maintained. Essential
evidence is provided through controlled documentation and
procedures as per ISO 13485-2016 & ISO 14971-2019.

Cardiovascular disease (CVD) is a global health concern,
impacting millions annually. Smart technologies have
transformed CVD management, offering real-time monitoring
and personalized treatment. Challenges like data privacy persist,
but the future of smart technologies in CVD management looks
promising. Advancements in telemedicine and bio fabrication are
paving the way for more efficient and personalized care. Explore
the evolving landscape of smart technologies in CVD
management and their potential to shape healthcare's future.

Q. Some cardiac devices involve medical products, and this
makes the situation complicated as medicines may be
treated under a different set of laws. Your opinion on
these drug-device combinations please.

Rajashri:

Drug-device combination products are revolutionizing the field of
implantable medical devices, addressing long-standing
challenges associated with implantable medical devices. From
pacemakers to orthopaedic implants, these products are
improving patient outcomes and quality of life. We have to shed
light on the critical aspect of drug-device interactions, highlighting
scenarios where the use of certain drugs may necessitate the
placement of a pacemaker. This intersection of medicine and
technology underscores the complexity and innovation within the
healthcare industry.

Q. The regulatory landscape in the medical device industry
has been evolving since 2018, shaping the way
companies operate. A recent survey revealed that an
equal number of companies prefer internal teams or
consultants. Your views on this dilemma, please.

Rajashri:

Hiring external consultants can provide your company with the

specialized skills, cost-efficiency, budget clarity, and innovative

solutions needed to drive successful project outcomes.

Change is a constant in the business world, and navigating it

effectively is key to success. External consultants play a crucial
role in this process, offering several advantages to organizations.
Hiring external consultants can bring valuable benefits to any
company due to many reasons like

1. Fresh eyes on the problem:

- Diverse Perspectives: External consultants bring innovative
solutions from various industries.

- Benchmarking Best Practices: They compare your practices
with industry leaders for successful strategies.

2. No office politics:

- Neutral viewpoint: They provide unbiased recommendations
without internal biases.

- Conflict resolution: Consultants can mediate conflicts
objectively, ensuring decisions benefit the organization.

3. Experts at your service:

- Access to specialized knowledge: Consultants offer expertise
in specific areas like IT, HR, etc.

Flexibility in service: External consultants provide tailored
solutions to meet project needs and timelines effectively.
Considering these advantages, hiring external consultants can
be a strategic move for your company's growth and success.

4. Specialized Attention:

External consultants bring focused expertise to your project,
offering undivided attention and specialized knowledge in a
particular field or industry.

5. Cost Savings:

While the initial expense may seem high, hiring external
consultants can be cost-effective for large companies in the long
run. You only pay for the specific project work, with no ongoing
salary or benefits costs.

6. Clarity in Budgeting:

Working with external consultants allows for a predefined budget
and fixed project costs. Detailed expense breakdowns and
flexible payment schedules provide transparency and help make
profitable decisions.

7. Learning Opportunities:

External consultants offer diverse exposure and fresh
perspectives, bringing innovative solutions to your business
challenges. Take advantage of their expertise to enhance your
projects.

8. Adaptation to market trends:

External consultants specialize in staying ahead of the curve,
analyzing market shifts, and recommending strategies that align
with industry trends. This proactive approach positions
businesses to seize new opportunities promptly.

9. Innovation:

Professional consultants provide tailored solutions that cater to
specific organizational needs, fostering innovation as a practical
tool for driving meaningful change within the company.

10. Collaborative growth:

External consultants collaborate with internal teams to analyze,
plan, and implement strategies aligned with organizational goals.
This partnership approach ensures a united front towards
growth.

When choosing between internal and external consultants, the
latter often proves advantageous. By avoiding internal politics
and offering valuable insights, external consultants bring
expertise and efficiency that can give businesses a competitive
edge. Considering factors like team dynamics and the services
consultants provide can help in making the right choice for your
organization's growth.
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Q. How do you see the future evolution of the laws in India?

Rajashri:

The medical device industry is on a rapid growth trajectory, with
the World Health Organization identifying over 2 million medical
devices across 7,000 groups. By 2025, the industry is projected
to reach a staggering $612 billion, emphasizing the need for
consultants in navigating increased regulatory scrutiny. This
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Society of Plastics Engineers

MEDICAL
PLASTICS

Medical Plastics Division

Society Of Plastics Engineers ( SPE ) is a global leader with presence in 84 countries and having 60,000
plus stakeholders founded in 1942 with an objective of uniting professionals worldwide through
knowledge sharing, networking, training, events etc.

The Medical Plastics Division (MPD) exists to encourage the Interchange of technical and regulatory
information on the polymer materials/components used in medical devices and in device containers
among the scientists and engineers who are working in medical device and related industries.

For more details, please send your name / email / contact address to medicalplastics@gmail.com

In light of the negative attention surrounding the term "plastics" it is crucial to remind ourselves of the multitude of benefits
plastics offer. To reaffirm this, we have compiled a comprehensive list of 100 benefits of utilizing plastics in medical

devices, which you will find in the following section.

Please note that while plastics offer numerous benefits in medical devices, each specific application and device
design should be thoroughly evaluated and validated for safety, efficacy, and compliance with regulatory

100 Benefits of Plastics in Medical Devices

requirements.

. Biocompatibility:

Plastics can be engineered to be biocompatible, ensuring
compatibility with living tissues and minimizing the risk of
adverse reactions or tissue damage.

. Lightweight:

Plastic materials are lightweight, making medical devices
more comfortable for patients to use and reducing the strain
on healthcare professionals during procedures or treatments.

. Versatility:

Plastics offer a wide range of properties and can be molded
into various shapes, sizes, and forms, allowing for the
production of diverse and customized medical devices.

. Durability:

Plastics are durable materials that can withstand rigorous
use, repeated cleaning or sterilization processes, and
mechanical stress, ensuring the longevity and reliability of
medical devices.

. Transparency:

Certain plastics are transparent, enabling healthcare
professionals to easily monitor fluid levels, detect blockages,
or observe the condition of tissues during medical
procedures.

. Cost-effectiveness:

Plastics are generally more cost-effective than alternative
materials, such as metals or ceramics, making medical
devices more affordable and accessible to healthcare
providers and patients.

. Resistance to corrosion:

Plastics are resistant to corrosion, reducing the risk of
degradation or contamination when medical devices come
into contact with bodily fluids or undergo sterilization.

. Electrical insulation:

Plastics provide excellent electrical insulation properties,
preventing unwanted electrical conductivity and ensuring the
safe operation of medical devices that incorporate electrical
components.

. Sterilizability:

Many plastics can be easily sterilized using common methods
such as steam, ethylene oxide (EtO) gas, or gamma
radiation, maintaining a high level of cleanliness and
minimizing the risk of infection.

10. Chemical resistance:

Plastics exhibit resistance to a wide range of chemicals,
protecting medical devices from potential chemical
interactions and maintaining their integrity and functionality.

. Flexibility:

Plastics can be designed to be flexible or elastic, allowing for
the production of medical devices that conform to the body's
contours, such as catheters or wound dressings.

. Low friction:

Certain plastics have low friction coefficients, reducing the
risk of tissue damage or discomfort during medical
procedures that involve the insertion or movement of devices
within the body.

. Multi-Component Integration:

Plastics allow for the integration of multiple components
within a single molded part, reducing the need for assembly
and potential points of failure in complex medical devices.

. Recyclability:

Many medical-grade plastics are recyclable, contributing to
sustainability efforts by reducing waste and resource
consumption in the production of medical devices.

.Ease of fabrication:

Plastics can be easily fabricated using a variety of techniques
such as injection molding, extrusion, or 3D printing, enabling
efficient and scalable manufacturing of medical devices.

. Customizability:

Plastics offer a high degree of design flexibility, allowing for
the creation of complex geometries or the integration of
multiple functions within a single medical device.

.Reduced risk of contamination:

Plastics can be produced with smooth and non-porous
surfaces, minimizing the risk of bacterial or fungal growth and
facilitating easier cleaning and disinfection.

. Compatibility with imaging techniques:

Plastics can be engineered to have minimal interference with
medical imaging techniques such as X-rays, CT scans, or
MRI, ensuring accurate diagnosis and monitoring.

.Reduced allergenic potential:

Plastics can be selected or modified to minimize allergenic
reactions, making them suitable for use in medical devices
that come into direct contact with the skin or body fluids.
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20. Innovation and advancement:

The use of plastics in medical devices has spurred innovation
and advancements in healthcare, enabling the development
of novel technologies and improving patient outcomes
through enhanced diagnostics, treatments, and patient care.
. Flexibility in design:

Plastics can be easily molded into intricate shapes, allowing
for the creation of complex medical devices that fulfill specific
functions or fit unique patient needs.

.Bio-inertness:

Some plastics are bioinert, meaning they do not react with
bodily tissues or fluids, reducing the risk of inflammation or
immune responses when used in medical devices.

.Resistance to stress cracking:
Plastics can be engineered to be resistant to stress cracking,
ensuring their structural integrity even under high stress or
strain, making them suitable for load-bearing applications.

24. Easy sterilization validation:

Plastics can be sterilized using standard methods, and their
compatibility with various sterilization techniques makes
validation of the sterilization process easier.

.Resistance to degradation:
Plastics can withstand exposure to environmental factors
such as UV radiation, humidity, or temperature variations,
ensuring the long-term stability and performance of medical
devices.
.Radio-opacity:
Some plastics can be made radio-opaque, allowing them to
be easily visualized under X-ray or fluoroscopy, aiding in
device placement or monitoring during medical procedures.

.Ease of assembly:
Plastics can be designed with features that facilitate easy
assembly, reducing manufacturing complexity and enabling
efficient production of medical devices.

. Anti-static properties:

Plastics can be formulated to have anti-static properties,
preventing the buildup of static electricity and minimizing the
risk of electrostatic discharge in sensitive medical
environments.

.High strength-to-weight ratio:

Plastics can offer high strength while being lightweight,
allowing for the production of sturdy yet portable medical
devices, such as portable diagnostic equipment or wearable
devices.

.Smart Material Properties:
Plastics can be engineered as "smart" materials that respond
to external stimuli, enabling the development of devices with
adaptive functionalities, like controlled drug release based on
physiological conditions.

.Impact resistance:
Plastics can be engineered to have high impact resistance,
making medical devices more robust and able to withstand
accidental drops or impacts during use.

.Low thermal conductivity:
Plastics have low thermal conductivity, reducing heat transfer
and minimizing the risk of thermal discomfort or burns when
medical devices come into contact with the skin.

.Enhanced drug delivery:
Plastics can be used in drug delivery systems to control the
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release of medications, ensuring precise dosing, and
improving therapeutic outcomes.

34. Non-magnetic properties:

Unfilled thermoplastics are non-magnetic, making them
suitable for medical devices used in environments where
magnetic fields, such as MRI rooms, are present.

.Reduced risk of allergic reactions:

Plastics can be selected or modified to be hypoallergenic,
minimizing the risk of allergic reactions in patients with known
sensitivities or allergies.

.Compliance with regulatory requirements:

Plastics used in medical devices can meet regulatory
standards such as biocompatibility, sterility, or chemical
resistance, ensuring compliance with safety and quality
regulations.

.Integration of electronics:

Plastics can be designed to incorporate electronic
components, enabling the development of advanced medical
devices with integrated sensors, displays, or wireless
communication capabilities.

. Flexibility in color options:

Plastics offer a wide range of color options, allowing for color-
coded medical devices, which aid in easy identification,
organization, or differentiation of various devices.

.Improved patient comfort:

Plastics can be shaped and textured to enhance patient
comfort when in contact with the skin or sensitive areas,
reducing irritation or discomfort during prolonged use.

.Reduced noise transmission:

Plastics can help reduce the transmission of noise or
vibrations, ensuring a quieter environment during medical
procedures or patient monitoring.

. Compatibility with additive manufacturing:

Plastics can be effectively used in additive manufacturing
techniques such as 3D printing, allowing for rapid prototyping
and customization of medical devices.

.Enhanced ergonomics:

Plastics can be molded or shaped to optimize ergonomic
design, ensuring comfortable handling for healthcare
professionals and ease of use for patients.

.Reduced risk of breakage:

Plastics can withstand impact or bending without breaking,
reducing the risk of device failure or injury in case of
accidental mishandling.

44. Scalability:

Plastics offer scalability in production, allowing for large-scale
manufacturing of medical devices to meet increasing demand
and provide cost effective solutions.

45. Improved aesthetics:

Plastics can be molded into visually appealing designs,
enhancing the aesthetics of medical devices and potentially
improving patient acceptance and compliance.

46. Reduced risk of contamination transfer:

Plastics can be manufactured as single-use disposable
devices, minimizing the risk of cross-contamination between
patients and improving infection control practices.

47.Remote monitoring integration:

Plastics can be seamlessly integrated with electronics,
facilitating the creation of wearable medical devices that
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monitor vital signs and transmit data to healthcare providers
for remote patient monitoring.

48. Reduced thermal expansion:
Plastics have low thermal expansion coefficients, maintaining
dimensional stability and minimizing the risk of distortion or
malfunction due to temperature changes.

49. Enhanced wear resistance:
Plastics can be formulated to have improved wear resistance,
ensuring the longevity and reliability of medical devices
subjected to friction or repetitive motion.

50. Compliance with biostability requirements:
Plastics used in medical devices can meet biostability
requirements, remaining stable and inert when in contact with
biological fluids or tissues.

51. Soft Robotics Applications:
Plastics can be used in soft robotics components of medical
devices, allowing for more flexible and adaptable devices for
tasks like minimally invasive surgeries or patient assistance.

52.Improved hygiene:
Plastics can be produced with smooth surfaces and minimal
joints or crevices, reducing the risk of bacteria or debris
accumulation and facilitating easy cleaning and disinfection.

53.Integration of microfluidics:
Plastics can be used in microfluidic systems, allowing for
precise manipulation and control of small volumes of fluids for
diagnostic or analytical purposes.

54. Enhanced precision:
Plastics can be molded with high precision, enabling the
production of medical devices with tight tolerances, critical for
accurate measurements or fine surgical procedures.

.Reduced interference with electromagnetic fields:
Plastics can be designed to have low electromagnetic
interference properties, minimizing disruption to sensitive
medical equipment or electronic devices.

. Compatibility with drug formulations:
Plastics can be selected based on their compatibility with
specific drug formulations, ensuring stability, and preventing
leaching or degradation of medications.

.Reduced risk of contamination in cleanroom
environments:

Plastics can be manufactured under controlled conditions,
minimizing particle generation and reducing the risk of
contamination in cleanroom environments.

.Low water absorption:

Plastics can have low water absorption properties, ensuring
dimensional stability and minimizing the risk of swelling or
degradation when exposed to moisture or fluids.

.Improved chemical stability:

Plastics can be engineered to exhibit excellent chemical
stability, resisting degradation or reactions when exposed to
various chemicals or cleaning agents.

.Improved tactile feedback:

Plastics can be molded or textured to provide tactile
feedback, enabling healthcare professionals to have better
control and precision during procedures or interventions.

.Enhanced haptic properties:
Plastics can be formulated to provide specific haptic
properties, such as softness, flexibility, or rigidity, enhancing
the tactile experience and control during device use.

100 Benefits of Plastics in Medical Devices

62. Reduced friction with other materials:
Plastics can be engineered to have low friction coefficients
when in contact with other materials, minimizing wear, and
enabling smooth movements in medical devices.

63. Reduced risk of thermal injury:
Plastics can be selected or designed to have high heat
resistance, reducing the risk of thermal injury when medical
devices come into contact with heat sources or hot surfaces.

64. Improved chemical compatibility with drugs:
Plastics can be chosen based on their chemical compatibility
with specific drugs or drug formulations, ensuring the stability
and efficacy of medications when in contact with the device.

65. Reduced risk of device migration:
Plastics can be designed to have surface features or textures
that promote secure attachment or integration within the
body, reducing the risk of device migration or dislodgment.

66. Reduced manufacturing costs:
Plastics can be produced using cost-effective manufacturing
processes, reducing overall production costs and making
medical devices more affordable for healthcare providers and
patients.

.Improved patient mobility:
Medical devices made from lightweight plastics enable
enhanced patient mobility and comfort, allowing individuals to
go about their daily activities with greater ease.

.Enhanced mechanical strength:
Plastics can be engineered to have high mechanical strength,
enabling the development of robust medical devices that can
withstand demanding applications or harsh environments.

.Improved dimensional stability:
Plastics can maintain their shape and dimensions over time,
ensuring the accuracy and reliability of medical devices that
require precise measurements or alignments.

.Reduced risk of allergic dermatitis:
Plastics can be selected or modified to be hypoallergenic,
minimizing the risk of allergic dermatitis or skin reactions
when in direct contact with the skin.

.Wearables and loT Integration:
Plastics can be seamlessly integrated with Internet of Things
(loT) technologies, enabling real-time data collection and
transmission in wearable medical devices.

.Microscale Devices:
Plastics can be microfabricated to create miniature medical
devices, suitable for applications like microfluidics, minimally
invasive procedures, or targeted drug delivery.

.Enhanced connectivity:
Plastics can be integrated with connectivity features, such as
wireless communication or data transfer capabilities,
enabling remote monitoring or seamless integration with
healthcare systems.
74.Nanotechnology Integration:

Plastics can incorporate nanomaterials to create medical
devices with enhanced properties, such as improved drug
delivery or increased sensitivity in diagnostic sensors.

75. Reduced risk of cross-contamination in multi-use
devices:
Plastics can be used to create disposable components or
covers for multi-use medical devices, minimizing the risk of
cross-contamination between patients.
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76.Enhanced precision in drug delivery:
Plastics can be molded into precise geometries, enabling
accurate drug delivery or controlled release mechanisms,
ensuring optimal therapeutic outcomes.

77.Reduced risk of infection:
Plastics can be manufactured with antimicrobial additives,
reducing the risk of microbial colonization or infection
associated with medical device use.

78. Compatibility with biological assays:
Plastics can be chosen based on their compatibility with
biological assays or diagnostic tests, ensuring accurate and
reliable results during laboratory analysis.

79.Enhanced chemical inertness:
Plastics can be engineered to have high chemical inertness,
minimizing the risk of interactions or reactions with chemicals
or biological substances used in medical procedures.

80. Reduced risk of needlestick injuries:
Plastics can be used in the development of safety-engineered
medical devices, such as needle-free injection systems,
reducing the risk of needlestick injuries and associated
infections.

81.Improved heat dissipation:
Plastics can be designed with properties that facilitate heat
dissipation, preventing overheating in medical devices with
heat-generating components, such as electronics.

82. Reduced risk of device-induced trauma:
Plastics can be used in the production of medical devices with
smooth or rounded edges, reducing the risk of tissue damage
or trauma during device insertion or use.

83.Reduced risk of device rejection:
Plastics can be engineered to have low immunogenicity,
reducing the risk of device rejection or immune responses
when used in implantable medical devices.

84. Enhanced stability in harsh environments:
Plastics can withstand exposure to harsh environmental
conditions, such as extreme temperatures, humidity, or
chemical exposure, maintaining device stability and
functionality.

. Compatibility with telemedicine:

Plastics can be integrated with telemedicine technologies,
facilitating remote patient monitoring, data transmission, or
virtual consultations for improved healthcare delivery.

.Improved patient compliance:
Plastics can be used to create user-friendly and aesthetically
pleasing medical devices, enhancing patient acceptance and
compliance with treatment regimens or device usage.

.Reduced risk of cross-reactivity:
Plastics can be selected to minimize cross-reactivity with
common allergens or sensitizing agents, reducing the risk of
allergic reactions or hypersensitivity in patients.

.Enhanced visibility in low-light conditions:

Plastics can be manufactured with properties that enhance
visibility in low-light conditions, allowing for better
visualization of medical devices during procedures or
surgeries.
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89.Reduced risk of contamination during storage or
transport:
Plastics can be used to create sterile and sealed packaging
for medical devices, protecting them from contamination
during storage or transportation.

.Improved bioabsorbability:

Some plastics used in Medical devices are bioabsorbable,
gradually breaking down and being absorbed by the body
over time, eliminating the need for device removal.

. Compatibility with minimally invasive procedures:
Plastics can be used in the development of minimally invasive
medical devices, such as endoscopes or laparoscopic
instruments, enabling less invasive procedures and faster
patient recovery.

. Aesthetic Customization:
Plastics can be molded into aesthetically pleasing designs,
which is particularly relevant for external medical devices,
enhancing patient self-esteem and acceptance..
.Enhanced visibility in imaging modalities:
Plastics can be formulated to be radiolucent or MRI-
compatible, ensuring clear visibility and minimal interference
in imaging modalities used for diagnostic or monitoring
purposes.

94. Reduced risk of thermal damage to surrounding tissues:
Plastics can have low thermal conductivity, minimizing heat
transfer and reducing the risk of thermal damage to
surrounding tissues during energy-based medical
procedures.

. Compatibility with robotic-assisted surgeries:
Plastics can be used in the development of medical devices
compatible with robotic-assisted surgeries, enabling precise
movements and accurate surgical interventions.

.Reduced risk of contamination from medical device
components:

Plastics can be manufactured with tight tolerances, ensuring
proper fitting and reducing the risk of contamination from
loose or ill-fitting device components.

.Enhanced flexibility for catheter-based procedures:
Plastics can be used in the production of flexible catheters,
enabling smooth navigation through blood vessels or other
anatomical structures during procedures.

.Reduced risk of material fatigue:
Plastics can be engineered to have high fatigue resistance,
ensuring the longevity and reliability of medical devices
subjected to repetitive stress or motion.

. Compatibility with biological scaffolds:
Plastics can be used in the development of scaffolds for tissue
engineering or regenerative medicine, providing a
biocompatible support structure for tissue growth or repair.

100. Improved device tracking and identification:
Plastics can be easily marked or labeled with identification
codes or tracking information, facilitating device traceability,
inventory management, and patient safety.

Contact : SPE INDIA INTERNATIONAL COUNCILOR : Mr Rajiv Sanghavi, Satellite Plastic Industries, Email: rsanghavi@speindia.org,
M:9619140918. Mr. D. L. Pandya, Vice President, Medical Plastics Division, SOCIETY OF PLASTICS ENGINEERS INDIA,

Email: dipandya@gmail.com, M : 9825467563




5th Generation Innovation
Bio absorbable Stent
Why Absorbable Stents?

Vessel scaffolding is necessary only for a certain, limited time,

than the permanent implant has no known advantage

» Short duration of anti platelet therapy post stenting

» Avoid chronic inflammatory processes

* Problem of re-intervention with traditional techniques

« Ability of the vessel to perform positive remodeling and
natural vasomotion achieved

» Preferred choice for young population

» Patency of the original vasculature is maintained

» Peripheral application: no longer crushing issue after
absorption

* CT and MR — (follow up) compatibility

Superior radial strength of 9 to 12 months.

Earlier devices lacked the anti proliferative drug.

Bio reabsorb able — “leave nothing behind”

MRI compatibility

Degradation time is adjustable by customize coating.
Improved break elongation.

End products(corrosion) : inorganic salts.

Reduced strut thickness, small crossing profile, higher lumen
patency.

Futuristic Innovation in
Drug Eluting Balloon/Drug Delivery Balloon

» DEB can have different types of drug carriers like Paclitaxel,
sirolimus, etc

» Release of the drug can be customized

» Nanotechnology can be effective for coating

» DEB have various application in small lesions, restenosis
lesions, diffused disease

New Technology and Next
Gen Design Vascular
Interventional Medical Device

Ravi Shankar Srivastava
Managing Director
Conquest Medtech LLP, Mumbai, India.

* Microdrilled DDB an alternative to DEB can be effective in less
drug loss

DDB ensures localized intraluminal drug delivery

DDB can release drug multiple time by repeat dilation

DDB can treat multiple lesions consecutively

Delivery dose depends on duration of dilation in DDB
Various drugs can be delivered at various lesions depending
on the morphology

TAVI (Trans Arotic Valve Implantation) Heart
Valve Indian Innovation

Sell-Expandable Nitinol Frame
Conformable o native annulus

Three Tentacle Design
Less metal at outflow

Large Frame Cells (215F )
Facilitates easy acoess o
the coronary arefies

Extended Sealing Skirt
Mitigates paravahvular leak

MNon-Flared Inflow Part
Reduces conduction
abnormality

Each ‘X reprasents 3 single large cadl

HYDRA (CE1434) Trans Catheter Arotic Valve has been
developed by Sahajanand Medical Technologies, India
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New Innovations in Heart Valves (TAVI)

* Frame Manufacturing is a Matter Close to Our

Hearts

» Transcatheter Aortic Valve Implantation (TAVI), also known as
percutaneous aortic valve replacement (PAVR), is now the
standard for heart valve surgeries. Since the development of
this revolutionary technique, MeKo has been manufacturing
the metallic frames of the valves — with the highest quality and
unparalleled fatigue life.

» Highest Precision "Made in Germany”

» SO 13485 certified quality management system

On Balloon expandable heart valve frame we can perform bio
Glycocalix coating which is a perfect imitation (biomimicry) of the
glycocalix molecule. The vessel wall and blood (cells) recognize it
as a natural part of the body
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Glyeodalin

New unique ASA (Alcohol Septal Ablation)

balloon Catheter for Hypertrophic

Cardiomyopathy

» Large diameter coiled kink-resistant inner lumen for easy
injections of contrast media and alcohol.

* Small size semi-compliant balloon for excellent matching,
anchoring and sealing of the septal branches.

Product specifications

SLC coated catheter with polyimide shaft
Usable length 140 cm

Exit markers at 90 and 100 cm

2.8 French flexible tip section

Crossing profile 0.020"-0.040" (depending on)
Balloon length 10 mm

One proximal radiopaque marker
Tack-seal near balloon

Compatible with a 0.014" guidewire
Recommended guiding catheter 6 French
Nominal pressure 6 Atm

Rated burst pressure 10 Atm

Afrer tregtment

The represented data is from the principal company website.
Confidential and for internal circulation only.
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Introduction To Chemical
Characterization of
Medical Devices

Dr. T S Kumaravel
Founder Chairman
GLR Laboratories, UK

Dr. R M Balaje, Dr. S S Murugan, Dr. T S Kumaravel
GLR Laboratories Pvt Ltd, 444 Gokulam Street, Mathur, Chennai 600068 INDIA
GLR Laboratories (Europe) Pvt Ltd, Colworth Science Park, Sharnbrook MK441LZ UNITED KINGDOM

www.glrlabs.com | enquiries@glrlabs.com

Introduction

Chemical characterization is a critical step in the biological
evaluation of medical devices.

ISO 10993-18:2020, part of the ISO 10993 series, provides a
framework for identifying and quantifying the chemical
constituents of a medical device. This process is essential for
assessing potential biological risks and ensuring patient safety.
This characterization helps to understand the material
composition and predict potential biological effects, forming the
basis for further biological testing and risk assessment.

Preliminary Material Assessment

The raw materials, design and components of medical device
together with its manufacturing processes are need to be
assessed. This assessment should include potential
contaminants, degradants, processing aids and additives which
could be introduced by the manufacturing and packaging
process. The list of potential chemicals of concern, based on the
device’s materials and intended use are identified.

For an effective material assessment, medical device
manufacturers should provide qualitative and quantitative
compositional information about the device raw
materials/ingredients. Also, the quantitative information about
any additional processing additives used, possible impurities,
residual monomers should be provided. This information will be
useful in preparing a hazard-based risk assessment (Kumaravel
et al, 2022). In the absence of such material information, a
comprehensive chemical testing (e.g. compositional,
extractables, or leachables testing) need to be performed.

Extractable/Leachable Study

Extractables are chemicals that can be extracted from a device
under exaggerated/exhaustive extraction conditions, while
leachables are chemicals that can migrate into the body under
normal clinical use conditions. The extractable study should be
designed using appropriate solvents and extraction conditions to
simulate exaggerated conditions or clinical use depending on the
category of body contact and duration of clinical exposure.
Following device extraction, the extracts are need to be analyzed
by various chromatographic and spectroscopic techniques for
the qualitative and quantitative estimation of organic compounds
and elemental impurities/metals. The extractable or leachable

study should be designed with consideration for the toxicological
risk assessment that will be performed on the
extractable/leachable compounds. Therefore, consulting a
toxicologist during the study design phase is advisable to ensure
the generation of specific data needed to facilitate exposure-
based risk assessment.

Analytical Techniques

ISO 10993-18 emphasizes the use of robust analytical methods
for chemical characterization. The commonly used techniques
include (i) Gas Chromatography (GC): Suitable for volatile and
semi-volatile compounds, (ii) Liquid Chromatography (LC): Ideal
for non-volatile and thermally labile compounds, (iii) Inductively
Coupled Plasma Spectroscopy (ICP): Provides information on
elemental impurities and (iv) Fourier Transform Infrared
Spectroscopy (FTIR): Useful for identifying organic compounds
based on their functional groups.

Significance of Chemical Characterization Data

a) Chemical characterization results are integral to the overall
biological evaluation of a medical device. The identified
chemicals are assessed for their potential biological effects,
including toxicity, carcinogenicity, and sensitization. This
assessment helps to determine the need for additional testing
and informs the overall risk management process.

b) Chemical characterization data are utilized in risk assessment
to evaluate the toxicological equivalency of a proposed
material compared to an already clinically established
material for similar clinical exposure.

c) To generate chemical fingerprint of existing medical device
and to compare it with the future device variant, if the
manufacturers change their material suppliers.

d) Required to better design an integrated medical system using
different types raw material in a single device.

e) Helps in understanding, how various material interactions will
ultimately affect the patients.

f) It Provide insights into predicting the biocompatibility
outcomes.

g) It can suggest possible causes of adverse biocompatibility
outcomes & mitigation opportunities.

Toxicological Risk Assessment
Toxicological risk assessment is a critical process in the
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biological evaluation of medical devices, ensuring the biological 2. International Organization for Standardization. Biological

safety of medical devices for their intended use. ISO 10993- Evaluation of Medical Devices - Part 17: Toxicological risk
17:2023 provides guidance on evaluation of potential health risks assessment of medical device constituents (ISO Standard
for the extractable/leachable substances released from medical No. ISO 10993-17:2023), 2023. Available from:
devices by establishing scientifically valid allowable limits https://www.iso.org/standard/75323.html.

(maximum acceptable concentration of a leachable substance 3 |nternational Organization for Standardization. Biological
that poses no significant health risk to the patient). The results of Evaluation of Medical Devices - Part 1: Evaluation and Testing
toxicological risk assessment inform the overall risk Within a Risk Management Process (ISO Standard No. ISO
management process for the medical device. Manufacturers 10993-1:2018), 2018. Available from:

should integrate these findings into their risk management plans, https://www.iso.org/standard/68936.html.

ensuring continuous evaluation and mitigation of potential risks

throughout the device's lifecycle, thus protecting patient health. 4. International Organization for Standardization. Chemical

Characterization of Medical Device Materials Within a Risk

Toxicological risk assessment of leachables from medical Management Process (ISO Standard No. ISO 10993-
devices as per ISO 10993-17:2023 involves a systematic 18:2020), 2020. Available from:
evaluation to ensure patient safety. The process begins with the https://W\;vw.iso.org/standard/64750.html.

identification of leachables, followed by a detailed hazard
identification to determine potential toxic effects. Dose-response
assessments establish the relationship between exposure levels
and adverse effects, while exposure assessments estimate the
actual levels of leachables patients might encounter during
device use. Risk characterization then compares these exposure
levels to toxicological thresholds, culminating in the derivation of
allowable limits for leachables. This approach integrates
scientific data and regulatory standards to ensure that medical
devices do not pose significant health risks, supporting the
overall biological safety evaluation and risk management efforts.

1. Identification of Leachables: Identify the leachable
compounds that may leach from the device under clinical use

5. Kumaravel, T. S., Sathya, T. N., Balaje, R., Pradeepa, P.,
Yogaraj, D., Murali, M. R., Navaneethakrishnan, K. R.,
Murugan, S., & Jha, A. N. (2022). Genotoxicity evaluation of
medical devices: Aregulatory perspective. Mutation research.
Reviews in mutation research, 789.

Ethylene oxide is the most commonly
used method to sterilize medical devices
manufacturers and contract sterilizers worldwide. While

conditions. some novel technologies hold promise, innovative
2. Hazard Identification: Determination of potential alternative sterilization methods are still in early phases of
toxicological hazards associated with each identified research and development.

leachable by reviewing the existing toxicological data from
scientific literature, databases, and regulatory sources (Balaje
et al,2023)

3. Derivation of Allowable Limits: Establishing a relationship
between the dose of the leachable, and the observed
toxicological effect and thereby, establishing no-observed-
adverse-effect levels (NOAELs) and relevant toxicological SEEKING
thresholds (TI).

4. Exposure Assessment: Estimation of potential exposure To ACQUIRE

(EEDmax)of patients to leachables during the device's use by

considering factors such as duration of exposure, patient fully pperatiqnal
population, and clinical use. medical device

5. Risk Characterization: Comparison of estimated exposure manufacturing facility
levels to the established toxicological thresholds and with Class A and Class B

assessment of the level of risk by calculating margin of safety.
Margin of safety can be helpful in addressing biocompatibility
endpoints like genotoxicity, carcinogenicity, systemic toxicity

licenses for medical devices.

and reproductive or developmental toxicity. PREFERRED LOCATION
Supplementary Methods for assessing toxicity GUJARAT
a) Quantitative Structure-Activity Relationship (QSAR): Predicts

toxicological properties of chemicals with limited toxicological CONTACT ON

data, based on chemical structure.
b) Threshold of Toxicological Concern (TTC): Establishes +91 94275 65957

exposure thresholds for chemicals with limited toxicological contact@alishsinojiya.com

data.
c) Invitro and In vivo Testing: Provides experimental data on the
toxicological effects of leachables.
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Medical devices are unique in their definition and it has large
varieties and variants covered under the term. Again Medical
devices are classified under different categories. The
classification is mainly depended on its usage, it design and
software used, risk involved in their intended application and
based on the usability (“Usability- medical device is the
characteristics of the User Interface that facilitate Use, to make it
easier for the users to perceive the information presented by the
User Interface, to understand and make a decision based on that
information).

Thus regulations covering medical devices are also have many
requirements to be complied with. Thus all aspects of
development, manufacture, sales and post sales support are
complex processes. Quality aspect pre- & post manufacturing is
a very complex in their nature based on their application and
usage.

Looking at the complexity of manufacturing of medical devices
outsourcing or contract manufacturing becomes an accepted
process.

There are companies which are experts at designing, expert at
component manufacturing of various types like moulding,
companies which only assemble different components and
companies which carry out sterilization process.

The manufacturer, whose name appears on the label is ultimately
responsible for the ownership of Device.

Thus Establishments that are involved in the production and
distribution of medical devices intended for commercial
distribution are required to list the devices and the activities
performed on those devices at that establishment.

The Medical Device Regulation (MDR) has placed more focus on
the supply chain of medical device manufacturers that market
their devices in the European Union.

Therefore, suppliers in the Medical Device industry, should have
a good understanding of needs and requirements including need
to understand their role as per MDR & maintain their Quality
management System.

The suppliers of critical input materials and / or component
manufacturers have to have their share of responsibilities. This is
because finally components which go in to final assembly of
Medical Devices will be critical for its success or failure. Failure in
medical device usage can be very serious.

Based on the classification and risk based evaluation of medical
device decides required controls and quality management
systems requirements at the supplier level.

They need to follow guidelines of QMS for Medical Devices, viz.

Regulatory Issues In Supply
Chain & Contract Manufacturing
(out sourcing) Of Medical
Devices

Sanjay Shah

Unikal Consultant

ISO 13485. Following are some of the important clauses and
requirements as per QMIS Standard:

4.1.5 When the organization chooses to outsource any process
that affects product conformity to requirements, it shall monitor
and ensure control over such processes. The organization shall
retain responsibility of conformity to this International Standard
and to customer and applicable regulatory requirements for
outsourced processes. The controls shall be proportionate to the
risk involved and the ability of the external party to meet the
requirements in accordance with 7.4. The controls shall include
written quality agreements.

These and other clauses very clearly state the types of the
controls required on the suppliers. Periodical audit from the
manufacturer is a must. As per MDR guidelines, even notified
body is directed to audit suppliers in a predefined manner based
on the device class and criticality of supplier and service provider
(e.g. device sterilization)

The supplier needs to be clear about what is the design and
specifications of the components. Suppliers need to get critical
testing done and keep the records of production batches, testing
records and maintenance of related equipment calibrations.

These is putting lots of compliance requirements on the entire
supply chain. The implementation of the same is mandated on
the manufacturer and thus puts additional responsibility on the
device manufacturer. They in turn are bound to insist on similar
compliance responsibility on their suppliers.

A detailed line of requirements must be the part of agreement
between the two.

Supply chain and purchase department of the manufacturer
needs to have enough qualified people to oversee the activity.

The purchasing process requirements as per QMS is extracted
here as a sample and example.

7.4.1 Purchasing process

The organization shall document procedures (see 4.2.4) to
ensure that purchased product conforms to specified purchasing
information.

The organization shall establish criteria for the evaluation and
selection of suppliers. The criteria shall be:

a) based on the supplier’s ability to provide product that meets
the organization’s requirements;

b) based on the performance of the supplier;

c) based on the effect of the purchased product on the quality of
the medical device;

d) proportionate to the risk associated with the medical device.
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What information need to be shared between manufacturer and
their supplier is summarized below: (Do note this is not
exhaustive)

a) product specifications;

b) requirements for product acceptance, procedures, processes
and equipment;

¢) requirements for qualification of supplier personnel;

d) quality management system requirements.

Purchasing information shall include, as applicable, a written
agreement.

Records of the components production shall include details of
traceability and complete details of production process, their
adherence to the SOPs.

It is very clear that supplier cannot make changes in the design,
specifications or composition of the components without prior
permission from the manufacturer.

This is very critical because these changes can have impact on
the functioning, performance and risk of usage of the Medical
Device.

To get assurance of the compliance, Manufacturer who buys
components need to carry out;

Verification of purchased product

The organization shall establish and implement the inspection or
other activities necessary for ensuring that purchased product
meets specified purchasing requirements. The extent of
verification activities shall be based on the supplier evaluation
results and proportionate to the risks associated with the
purchased product.

Thus component manufacturers have to be communicated and
should be aware of:

Specifications of components, testing methods and writing,
maintaining and preserving reports.

Their machinery, testing equipment and measurement
equipment needs to undergo planned maintenance and
Calibrations.

All equipment needs to have completed DQ, 1Q, OQ & PQ and
records of the same are maintained.

Process validations needs to be carried out in collaboration with
the manufacturer’s requirements.

Component manufacturer should have Awareness of Medical
Device a needs.

They should be aware of the risk based manufacturing processes
along with the Device’s design and development knowledge for
compliance

During quality control, a details specifications, test methods and
Sample size to be tested has to be understood based on the
manufacture’s requirements at the component stage.

They need to carry out validation of manufacturing processes
based on the design documents.

Component manufacturers need to demonstrate Responsibility
for confidentiality of methods and documentation received from
the manufacturer.

Traceability of production process, materials used in the
components needs to be maintained.

They need to carry out internal and external (third party) audits,
maintain audit trail Also plant compliant like Pollution control
system and other legal requirement compliance Aware of risk
management relating to the component.

The component suppliers need to understand the requirements
of CAPA and support in handling customer complaints. This is to
assist the manufacture in case of complaints or device failure.

After going through above stringent sounding but absolutely
necessary requirements and controls on the component
manufacturers, one might wonder why not have every aspect as
in-house for the Medical Device manufacturers.

The component manufacture or out sourcing of manufacturing in
medical device industry is usually accepted and to an extent
necessary.

Afew justifications on the requirement of contract manufacturing
(outsourcing production) or component manufacturing:

including facility costs or a reduction in labour costs.
Why Consider Outsourcing to a Contract Manufacturer?

Manufacturing may not be a core competency of an organization.
The device requires high development and clinical costs, which
may limit the resources required to engage in high quality and
high productivity manufacturing.

Organization’s financial objectives result in the consideration of
reducing company overhead, Contract manufacturers are hired
to build small subassemblies (many build complete assemblies)
that then will be sent to the client for final assembly into a larger
unit.

It can reduce costs and provide access to expertise that is

not available in house.
“A man who stops advertising \
to save money is like a man who
stops a clock to save time.”
- Henry Ford Ve

UNIK AL
CONSULTANTS

We are a leading consulting organization Providing integrated
services with focus on compliance with quality management
systems and international regulations and project management
specializing in Medical Devices:

* QMS as per ENISO 13485, CE marking complying to MDR (EU)
2017/745, FDA 510(k) as per (21 CFR 820);

* Consultations for compliances including documentation,
training, internal audits, plant layouts.

* Medical Devices consultation provided include Class IlI
Devices, drug device combination products, Class lla and
Class lib implantable, Class | & related

Sanjay Y .Shah - Owner Promoter

We support as US FDA Agent for Medical Devices

Unikal Consultants are India representative for

Obelis European Authorized Representative Services.

Obelis is based in Brussels, Belgium; giving services as EAR
Since 1988. It is one of the largest Regulatory Centre in Europe.

@UNIKAL CONSULTANTS

F6, Goyal Plaza, Vastrapur, Anmedabad 380015. INDIA.
Website: www.unikalconsultants.com Email: sanjay@unikalconsultants.com; unikal@gmail.com
Tel: +91 (0)79 48007850; M: +91 9824017850
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Mexico

Mr. Amit Dave
M. Pharm, MBA

Country Profile

Mexico is on the southern side of North America and shares a
large border with the USA. After Brazil and Argentina, Mexico is
the third largest country in Latin America. Its population is 13.3 cr
(2024 estimate) which is much less than that of Brazil. But the
medical devices market size is close to 16 bn USD (Brazil's
market size is 12 bn) and that makes the Mexico market equally
interesting. The official language is Spanish and the currency is
Mexican Peso.

More than 60% population of Mexico is less than 44 years of age,
with the median age of 29 years. The USA is the largest import
partner, with more than 40% of imports of the country coming
from the USA, and the second largest partner is China with a 19%
import contribution. On the other side, almost 80% export of
Mexico is to the USA. The market and economy of Mexico is
strongly tied to that of the USA. Foreign remittances from
Mexicans abroad (mainly in the USA) contribute billions of dollars
to the Mexican economy each year.

In the mid-1990s the North American Free Trade Agreement
(NAFTA) created a free-trade zone between Mexico, the United
States, and Canada. Under Trump's administration in 2018,
Mexico, the United States, and Canada signed the United
States—Mexico—Canada Agreement (USMCA), which preserved
much of NAFTA but also introduced several significant changes
to the accord.

Regulatory Framework and Product
Classification

COFEPRIS (Comision Federal para la Proteccion contra
Riesgos Sanitarios), under the Mexican
Ministry of Health (Secretaria de Salud) is
the registration authority for medical
devices in Mexico. Hard copies
(documents) rather than soft copies are to
be submitted here. Though the official
language is Spanish, technical documents
in English are also workable. The process
suggested for registration is as follows-
Step 1 : Determine the classification of
your device as per the Mexico classi-
fication rules.

Mexico Highlights
* Very large market for medical devices

* Regulatory Framework simple, but
unexpected delays expected

* Huge import of medical devices
* Competition from the US companies

Medical Devices Market

Former CEO - Brazil operations/ Vice President Export -
Zydus Cadila Claris Lifesciences

LR L p—
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Step 2 : Appoint a local (Mexican) party (a distributor) for
registrations and liaise with COFEPRIS.

Step 3 : Prepare proof of an audited quality system (necessary for
registration application).

Step 4 : A dossier and application form for COFEPRIS
submission are to be prepared.

Step 5 : Deposit the registration fee.

The classification of devices follows Class I, Il and Ill. The basis
for classification is somewhat ambiguous, it must be noted. The
broad outline of classification is based on the degree of risk, like
many countries. Class | Medical Devices are associated with the
lowest risk, while Class Il Medical Devices are associated with
the highest risk. For the products of other than Class |, it takes 10
to 12 months for approvals.

Mexico Medical Devices Market

Mexico's medical device market was estimated to be
approximately $15.6 billion (for the year 2023) with a projected
growth rate of 8.3%. Cardiology Devices
have the largest market share Increasing
adoption of digital health technologies,
telemedicine and remote patient
monitoring devices is growing rapidly,
along with wearable devices. It is
important to note that many American
companies have made manufacturing
units in Mexico and thereby, export
contribution of this sector is also high,
along with American competition.

Baja California, bordering the United
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States (close to San Diego) has become a major manufacturing
hub for medical devices, and is home to the Medical Device
Cluster, with over 70 companies accounting for a substantial

portion of the country's exports. There are 6 other clusters for
S. Nath & Co

medical device manufacturing. Top medical device companies in

Mexico include Medtronic, Johnson & Johnson, Thermo Fisher : :

Scientific, Stryker, Becton, Dickinson and Company (BD), Excellence in Qua"ty

Siemens Healthineers, and Cardinal Health. Contract Manufacturer & Exporter of
manufacturing for devices with world-class facilities has also Surgical Disposable Products since 1980

ISO 9001:2015
Certified Company

flourished here. Mexico is the seventh largest medical device
manufacturing country in the world. It is important to note here
that Mexico is the third largest importing country also for devices
and the readers should see the opportunity from this
perspective.

Many companies in Mexico claim that they can achieve lower
costs to the market than the Asian companies, which can be a
competitive advantage. Immediate access to the US market and FlNESTER®
strong R&D infrastructure can also help some ambitious Indian
players.

Opportunities and Challenges

This is a market with a good size and an impressive growth rate,
with good realizations, with a possible access to the US market.
Though the regulatory regimen looks simple and is in line with

* Infusion Set

* Blood Administration Set
* Urine Collection Bag

* Mucus Extractor

* Umbilical Cord Clamp

* Scalp Vein Set

* Measure Volume Set

* Microdrip Set

* Tubes & Catheters

* Specimen Containers

similar advanced countries, there can be uncontrolled delays in Address:

approval and the process can be delayed by months. This is a S Nath & Co

challenge. Also, one more challenge would be to give higher-end

products as this is an advanced market. Along the same lines, B.N. Estate, Near Uttam Dairy, Sukhramnagar,

competition from US products can also be challenging. The future Ahmedabad-380021, Gujarat, India.

possibility of local manufacturing subject to economic and Contact No: 9825360531

technical feasibility may be worth exploring for other LATAM Website: www.snathco.com « E-mail: snathco@hotmail.com
markets.

@WSZC GLOBaL

Align Energize...

pharmaceuticals)
SEDEX : Supplier Ethical Data Exchange

Contact: Mr. Bhupesh Sood
SEC Global Consulting & Initiatives LLP

Website: www.complianceforgrowth.com ] )

Management Consultants, Trainers, Customer Compliance

Training for the following (National and International)

MDR 2017 : Medical Devices Rules, 2017 ‘ _
1SO 13485:2016 : Medical devices — Quality management systems ﬁ

1SO 14971:2019 : Medical es — Application of risk management to medical devices
ISO/TR 20416:2020 : Medical devices — Post-market surveil-lancgfor manufacturers

IEC 62304:2006 : Medical device software — Software life cycle processes B
EU MDR : European Union Medical Device Regulation ‘ *
QMSR : Quality Management System Regulation

(As release by USFDA)

MDSAP : Medical Device Single Audit Program <
Schedule — M : As per drugs and cosmetics act 2024 (Good Manufacturing Practlces for

Mobile: +91 997 480 3399 / +91 95121 00909, Email: mfo@compllanceforgrowth com,
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Exclude Medical Devices From The List Of India-EU
Free Trade Agreement (FTA) Items: AiMeD

* Imports of these items in India jumped 68% in the last four years
+ India already dependent on imports of medical devices to the tune of 70%

presently

* Whenever India has signed any FTA with another country, the imports of
medical devices into India have increased

New Delhi, 24 Sep 2024: In view of the steep growth in imports of
medical devices from Europe and other countries into India, the
domestic manufacturers of these devices have demanded the
exclusion of medical equipment and consumables from the list of
EU Free Trade Agreement (FTA) items.

Amidst the ongoing India-EU FTA talks, in a letter written to the
Commerce Ministry, the Association of Indian Medical Device
Industry (AiMeD) has highlighted that the imports of these items
in India has grown at a staggering rate of 68% in the last four
years, making India dependent on imports to the tune of 70%
currently. At a time when India’s existing import duty on medical
devices is already very low (0.0%-7.5%), bolstering imports
further by including these medical items in the EU-FTA list would
not only jeopardize the medical security of India but also prove to
be highly detrimental to the domestic manufacturing industry,
according to Mr Rajiv Nath, Forum Coordinator, AiMeD.

Whenever India has signed any FTA with another country, the
imports of medical devices into India have only grown. India
signed the Japan-India Comprehensive Economic Partnership
Agreement (JICEPA) but the imports of medical equipment from
Japan has risen from Rs 1826 crore in FY20 to Rs 3085 crore in
FY24, a jump of 19%. Similarly, India inked India—Singapore
Comprehensive Economic Cooperation Agreement (ISCECA)
but the imports from Singapore have jumped from Rs 4294 crore
in FY20 to Rs 6779 crore in FY24.

Germany and Netherlands, both EU countries, are already
among the top five exporters of medical devices into India. “EU
has many non-tariff barriers for Indian imports into any EU nation.
We need a Tit-for-Tat policy from India’s side. Indian
manufacturers require CE Certification to sell to EU nations
which is not only an expensive affair but also leads to a lot of time
wasted in getting the certification - approximately 2 years. EU
nations get our factories inspected rigorously before buying from
here. We need a similar policy from India where-inspection of EU
factories and verification of compliance to Indian Medical Device

Rules (MDR) and also of Domestic Content in EU factories is
done by Indian regulators,” said Mr Nath in AiMeD'’s letter to the
Commerce Ministry.

AiMeD has also highlighted that the regulatory system for
medical devices in the EU permits organizations to label
themselves as a 'Legal Manufacturer' even if they are not making
the product themselves. This was done to allow EU regulators to
make Market Authorization Holder to be responsible and
accountable from the patient safety perspective but this facility
has been abused and lead to pseudo manufacturing to thrive in
EU as Country of Origin is not insisted upon on the labeling of
medical devices in Europe & UK, unlike the case of USA & India,
which seek labeling of ‘Country of Origin’ on medical items.
There’s a huge risk of 3rd country exports to be routed via EU to
India under this legal manufacturing route whereby a marketing
company can pass itself off as a legal manufacturer.

The Indian medical device manufacturing industry has been
given assurance in past for UK-India FTA that ‘Legal
Manufacturer’ labeled packages will not enjoy ‘ZERO Duty’ FTA
benefits if the manufacturer/ exporter is not an actual
manufacturer and not able to prove that he assembles and
manufacture the medical device in the UK with at least 40% value
addition. AiMeD has sought to know how this assurance will be
enforced.

“When there is inspection is done by Bureau of Indian Standards
(BIS) for items like steel and plastics when imports are involved,
then why not make it mandatory for factories if Medical Devices in
foreign countries to be inspected by BIS and CDSCO in case of
medical devices which are far more crucial than simple plastic
items,” said Mr Nath.

China, Singapore, Malaysia, Japan, South Korea, Thailand,
Argentina, Vietnam, Indonesia, Philippines, New Zealand, etc.
have gained much more than India after FTAs were signed by
Indians with them.

Govt Considers Random Testing Of Imported Medical Devices

Synopsis

The government is planning to enhance the quality monitoring of
imported medical devices by implementing a risk-based
approach. This will involve random sampling for quality tests and
full cargo testing for critical diagnostic kits. A guidance document
has been issued for port officers to assist in this process,
emphasizing the importance of public health safety.

The government is contemplating monitoring the quality of
medical devices entering the country by mandating a risk-

based approach wherein random samples will be picked up
and tested for quality, while in case of critical diagnostic kits,
the whole cargo will be tested.

The government has come out with a document to provide
guidance to port officers to take appropriate decisions for
monitoring quality at the port of import based on a risk-
based approach.

( The Economic Times, September 24 , 2024 )
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Regulatory Updates

India To Offer 20 Per Cent Capital Subsidy For Domestic
Production Of Medtech Components

India is known as the pharmacy of the world because of its
generic medicines and low-cost vaccines. It has the highest
number of United States Food and Drug Administration (USFDA)
compliant Pharma plants outside of the USA. However, in the
medical devices sector, the country remains heavily dependent
on imports with nearly 70 per cent of the products being
sourced from other countries.

The govt is planning to launch a new scheme to incentivise the

medtech or medical technology industry to manufacture
components for digital X-ray, CT scan and MRI machines in the
country.

Currently, most such components are imported leading to high
cost of the devices and, therefore, the cost of medical imaging.

(https://manufacturing.economictimes.indiatimes.com
Aug. 30, 2024 )

www.medicalplasticsindia.com
www.medisourceasia.com

MEDICAL PLASTICS

DATA SERVIGE

A TECHNO-ECONOMIC NEWS MAGAZINE FOR MEDICAL PLASTICS, MEDICAL DEVICES, DIAGNOSTICS AND PHARMA INDUSTRY

SINCE 1994

www.atplworld.com
ISO 13485:2012

Snapshot of ATPL...

- Enthusiastic and qualified workforce

- Land Area 55000 sq ft

- Production Area 30000 sq ft

- Finished Store Area 10000 sq ft

- 100% dedicated in house Molding Unit

ALPHA THERAPEUTICS PVT. LTD.

ATPL Corporate House, Rajoda, Nr. Kankavat! Hotel, Sarkhej-Bawls Road, Ahmedabad-382220,
Gujarat, India. Email: atplalpha@gmail.com (M) 0091-9374073644 (O} 0091-9376809551

We are pioneer in ManufacTuring medical devices like
range of Infusion Sers, Blood Transfusion Sers, Measured Yolume Sers, Scalp Vein Sers erc.

- Dedicated and Well Qualified Top Management

ATDL’

'Hlbmoarﬁrg_.

- 100% dedicated in house Extrusion Unit

- 1SO 9001

- ISO 13485

- CE certification for 44 products

- Production Capacity - 50 million medical
devices per year and increasing rapidly
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Make In India’ In Focus, AIIMS To Set Up Centre For
Medical Devices With Osaka University

AIIMS and Osaka University have been working on the project for
two years. In the last two years, several AlIMS faculty members
visited Osaka University in Japan for training purposes.

With the central government’s ‘Make in India’ initiative at the heart
of the project, the All India Institute Of Medical Sciences (AlIMS)
in Delhi has collaborated with Osaka University in Japan to set up
a centre in Haryana’'s Jhajjar where medical devices will be
developed.

The National Centre for Medical Device Development, Validation
and Skill Training is expected to provide a platform for Indian
surgeons, physicians, and biomedical engineers to
conceptualise, design, develop, and test medical device
prototypes, said officials. It will give a boost to the preparation of
designs and technologies as per the requirements of the doctors,
and testing on animals and human cadavers.

Dr Hemanga K Bhattacharjee, Professor of Surgical Disciplines
at AlIMS, said the move is significant because nearly 70% of the
devices and equipment are imported from developed countries
despite the ‘Make in India’ policy in place.

AIIMS and Osaka University have been working on the project for
two years. In the last two years, several AIIMS faculty members
visited Osaka University in Japan for training purposes. Now the
AIIMS administration has sought a budget of Rs 300 crore from
the Union Health Ministry. “The land has been finalised and the
government has also given an in-principal approval for the
budget,” said Dr Bhattacharjee.

On Monday, a delegation of doctors led by Dr Bhattacharjee,

along with specialists from other departments, scientists and
technical officers from AlIMS, held a meeting with the Japanese
delegation to learn more about cutting-edge technological
research and hands-on experience on prototype
conceptualisation, computer-assisted designing, 3D printing for
rapid prototype and subsequent manufacturing experience.
“Now we have the Japanese delegation here to discuss and
teach us how the centre will be established. All the AIIMS faculty
members will be a part of this programme,” said Dr
Bhattacharjee.

The Japanese delegation led by Dr Kiyokazu Nakajima,
Professor in the Department of Next Generation Endoscopic
Intervention at Osaka University Graduate School of Medicine,
on Monday held discussions on technical aspects and proposals
for creating the state-of-the-art, publicly-funded research centre
for medical device development, validation and skill training. The
Japanese doctors also visited the proposed site for the centre at
AIIMS Delhi’s Jhajjar campus.

Dr Bhattacharjee underlined, “We have had an MoU
(memorandum of understanding) with the Osaka University for
10 years for research but now we are taking it forward and will
move towards the infrastructure and development of medical
devices under the Make in India scheme.”

https.//indianexpress.com/article/cities/delhi/make-in-india-in-
focus-aiims-to-set-up-centre-for-medical-devices-with-osaka-
university-9536851/

August 28, 2024

Andhra Pradesh MedTech Zone ( AMTZ ) Launches India’s
First Indigenously Developed Mpox RT-PCR Kit

Developed in partnership with Transasia Diagnostics Private
Limited, the kit has achieved validation from Indian Council for
Medical Research and received emergency authorisation from
Central Drugs Standard Control Organisation

The Visakhapatnam-based Andhra Pradesh MedTech Zone
(AMTZ) on August 24 (Saturday) announced a groundbreaking
development in diagnostic technology by launching ‘ErbaMDx

MonkeyPox RT-PCR Kit'.

The announcement comes at a time when the Union Government
has been issuing a series of alerts in the wake of growing
concerns about the spread of Mpox, (formerly known as
monkeypox) virus, while assuring people that there is no need to
worry as no severe case has been detected so far.

Kerala’s Advances In Biomedical Device Development
Sector In Spotlight At BioConnect 2.0

Kerala’s skilled workforce, robust healthcare system, and world-
class research institutions a boon for State to become a leader in
sector, say industry leaders.

Kerala’s recent advances in the biomedical device development
sector came into the spotlight on the second day of BioConnect
2.0 life sciences conference hosted by the Kerala Life Sciences
Industries Park (KLIP) on Saturday, September 28. Industry
leaders expressed confidence that the State could soon become
a national leader in the sector with its skilled workforce, robust
healthcare system, and world-class research institutions.

Usha Thekkedath, Programme Director at UCSF Surgical
Innovations in the US, Santhosh Kumar, CEO of Harrisons
Malayalam Limited, Thomas John, MD of Agappe Diagnostics,
and Pius Varughese, COO of Vinvish Technologies spoke in a
session titled ‘Enhancing Medical Device Industry Ecosystem’.

Mr. Santhosh highlighted Kerala’s natural advantages, including
its well-educated workforce and availability of natural rubber,

which could help significantly reduce production costs for
medical devices. “A product that costs ¥5,000 using synthetic
rubber can be produced for just ¥300 with natural rubber,” he
said, suggesting that local production could offer a competitive
edge.

Currently, 70% of India’s medical devices are imported, with only
33% manufactured domestically. Of that share, 20% is produced
in Kerala. Thomas John of Agappe Diagnostics stressed the
importance of government support in enabling Kerala to become
a global player. Pius Varughese pointed to a significant gap in the
ecosystem in the lack of semiconductor manufacturing
companies, which are crucial for advanced medical devices. He
called for efforts to attract such firms to Kerala and emphasised
the need for more testing laboratories to validate and certify new
products.

The panel also discussed Kerala’'s strategic advantages in
infrastructure, with facilities like Vizhinjam International Seaport,
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Thiruvananthapuram International Airport, and technology hubs
such as Technopark and Bio 360 Life Science Park providing MORRIS ONS

strong support for the biomedical industry. Mr. Varughese said
that Thiruvananthapuram is an ideal location for developing a IFECARE PVT. LTD.
biomedical cluster, given the presence of key institutions like Isro,

BrahMos, and the Medical Technology Park.

The State has established the Kerala Medical Technology
Consortium, which has already brought together 85 companies
and 357 startups, generating annual revenues of 28,722 crore.
The sector is expected to grow exponentially, with projections of
16,600 crore in revenue by 2027, 300 companies, and 3,500
startups by 2032, potentially reaching 334,750 crore in revenue.

( https://www.thehindu.com , September 28, 2024 )

Manufacturer of

SURCICAL DISPFOSABLE & MEDICAL DEVICES
How COVID-19 changed medical with state-of-art manulaciuring & maintaining International Standards
device clinical trials forever CE SO GMP

Four takeaways from the pivot to remote monitoring
of trials are:

1. Virtual monitoring has not hurt quality or safety

2. Remote trial monitoring has decreased trial costs

3. The adoption of various technologies has increased

MORRISONS’ caters to the needs of;

Urology I Anaesthesia | Surgery | Gynaec & Ohst. | Orthopedics

4. Remote monitoring and hybrid trials are here to stay Mo:3 Anna Strest, Paclkuppam, Chennal - 600 107, India.
( courtesy : Ph: 81 - 44 - 26155047 | 26156047, Telefax; §1 - 44 - 26154047
https://www.medicaldesignandoutsourcing.com ) email@morrisonslifecare.com

www.morrisonslifecare.com

: Attention :

MEDICAL PRODUCTS MANUFACTURERS
FOR
Surgical Peelable & Tearable Pouches,
Lids & Reels For Sterilized

Medical Disposables & Devices
Contact :

Surgi Pack India Pvt. Ltd.

PLANT : J/49, MIDC Tarapur Indi. Area, Boisar, Taluka : Palghar,
Thane - 401 506 India.0 Tel. No. : 93245 51325
OFFICE : 102, Pran Kutir, Ram Lane, Off. S. V. Road, Kandivali (West),
Mumbai - 400 067 India.

Contact Person :

BIRJU TANNA (CEO)
Cell : +91 98199 70333
E-mail : birju.t@surgipackindia.com [ Sales @surgipackindia.com
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Bry-Air Enhances Medical Plastics:
The Right Choice for Resin Drying

(Courtsey: Bry-Air (Asia) Pvt. Ltd.)

Bry-Air offers two cutting-edge solutions for resin drying: the Wonder
Dryer and the Nano Dryer. Both dryers are meticulously designed to
cater to the precise drying needs of various plastic materials, making
them indispensable for the medical industry, which requires high-quality
plastic processing.

Wonder Dryer: This cabinet-style, waterless plastic dryer is a revolutionary solution designed
to meet the drying requirements of new-age plastics. With a range from 30 CMH to 3500 CMH,
itachieves dew points as low as -40°C, even at 80°C return air temperature. The Wonder Dryer
is energy-efficient, offering up to 40% reduction in running costs, and eliminates the need for
water cooling connections, thereby enhancing portability and convenience. Embedded with
advanced honeycomb rotor technology, it promises significant savings in operating and capital
expenses, making it a smart investment with a quick payback period.

Nano Dryer: Tailored for smaller-scale operations, the Nano Dryer offers precise drying for
engineered plastics with throughputs of 6-12 kg/hr. Available in 15 and 25 CMH models, it is
designed to mount directly on hoppers, saving valuable floor space. Like the Wonder Dryer, the
Nano Dryer operates at a dew point of -40°C, ensuring high-quality output. Its compact design,
zero footprint, and huge power savings (up to 50%) make it an excellent choice for micro and
miniature medical component processing units.

Both dryers exemplify Bry-Air's commitment to innovation, reliability, and efficiency in
medical plastic processing.

Contact Information: Bry-Air (Asia) Pvt. Ltd. 21C, Sector-18, Gurugram - 122015,
Haryana, India

Email: bryairmarketing@pahwa.com
Website: www.bryair.com

Bry-Dry

dipra ® Alpha Medicare and Devices Pvt. Ltd.

(taking care...Since1984)
Manufacturers & Exporters of Disposable Medical Devices

Our ProductRange:

* Infusion Set ¢ Blood Transfusion Set « Measured Volume Burette Set « Alpha Foley’s Balloon Catheters « Scalp Vein
Sets (Blister Pack) ¢ Urine Bags * Uromeasure Urine Bags ¢ Mucus Extractors ¢« Cord Clamp (Blister Pack) « Guedel
Airway * Three Way Stop Cocks * Extension Tubes with 3 way Stop cock * High pressure Monitoring Tubes * Feeding
Tubes * All kinds of Catheters ¢ Closed Wound Suction Unit ¢ Yankaur Suction Set * A.D. Kit Sets * Water Sealed
Drainage Bags ¢ Other Diagnostic Products like Urine Culture Bottles Screw Type [30ml. 45ml. & 60ml.] « Petri Dish

« Class 10000 Assembly [Clean Room] NEW PRODUCTS

o “Alpha-Flow” L.V. Cannula -« Spinal Needles
* Oxygen / Nebulizer Mask  * Gauze Swabs
* Nasal Oxy Set (Twin Bore) ¢ “Med-Exer” Spirometer (Three Balls)
* l.V. Flow Regulators * “Alpha Superfix” (Cannula Fixator)
* Surgical Paper Tape

* In house Imported Injection Molding Machines
*Latest ET.O. Sterilization Facilities

» Own Govt. certified laboratory to perform
Chemical, Physico Chemical, Sterility &
Micro Biological Tests.

« Exporting our products to almost more than 23 countries. R R
Contact:

Mr. Sohil Saiyed (Director) 0434

(M) 9638979798

97, Alpha Estate, Near Abad Estate, Opp. Kashiram Textile, Narol, Ahmedabad 382 405. [GUJ] INDIA .
phone: +91-79-29700601/29700832 « Office Mobile: +91- 9638979798 IDIN[W
Website: www.alphamedicare.com ¢ E-mail: contact@alphamedicare.com

September-October 2024 MEDlCAL PLAS"QSE m

ATA SERVI



Low-Cost, Low-Risk
Opportunity to Reach

Indian Medical Devices &
.. Plastics Disposables / Implants Industry

Unique Opportunity For :

. » Suppliers of Machineries / Equipments / Raw
d ve r|'| se | Materials / Services to Medical Plastics Processors
» Vendors to Medical Devices/Equipments

Manufactures

Supplying Raw Materials/Clean Room Equipments/

Assemblies /Sub-Assemblies / Components/
DATA SERVICE rechoogyet.

A TECHNO-ECONOMIC NEWS MAGAZINE FOR MEDICAL PLASTICS, * Medical Equipments/Devices Manufacturers/
MEDICAL DEVICES, DIAGNOSTICS AND PHARMA INDUSTRY Suppliers and Marketing Companies
Since 1994 » Technical/Quality/Management Consultants for
Medical Devices /Disposables / Implant Industries

Contact - www.medicalplasticsindia.com

CLASSIC COMPUTER SERVICES 1 B
B-4, Mandir Apartments, Opp. Jodhpur Char Rasta BRTS Bus Stop, Satellite Road, e t =
Ahmedabad-380 015. Gujarat, INDIA. Mobile : +91 98254 57563 / 98254 57518 I a

E-mail : dlpandya@gmail.com; info@medicalplasticsindia.com, medicalplastics@gmail.com

Manufacturer of Unsterilized Bulk Disposable Needles and Surgical Producrs

RRITCO

Available sizes for Needles 18G, 19G, 20G, 21G, 22G, 23G, 24G ’ §
with Imported Cannula & Components -
GAUGE | COLOUR | DIAMETER AV
18G ~ PINK 1.20 MM Production Facility
19G _ 1.10 MM Automatic Needle Assembly Machine
20G YELLOW 0.90 MM . . .
215 GREEN ﬂ 80 MM With Testing Equipments like

# Penetration Force Measurement Test Unit
T Digital Bond Strength Test Unit

Beacon Plastics

9, Revabhai Estate Part-2, Opp. Shriji Hotel, C.T.M., Ahmedabad - 380 026.
Ph. : +91 9824041538 e E-Mail : beaconplastics@hotmail.com e www.beaconplastics.com

An 1SO 9001:201% Certilied Company
m MEDlCAL PLAS"CS September-October 2024

DATA SERVI
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BIOMATERIALS o
TEE REGENERATIVE MEDICINE
BIOMEDICAL DEVICES « DIAGNOSTICS +

EI" TISSUEENGINEERING + DEVICEREGULATORY o

International Conference on

ADVANCES AND CHALLENGES IN

MEDICAL TECHNOLOGY TRANSLATION

December 12-14, 2024
Thiruvananthapuram, India

Incorporating a Pre-conference Workshop on
Medical Device Development and Translation December 11, 2024

Abstract Submission

OPEN

Jointly organized by

Society for Tissue Engineering and Regenerative Medicine (India)
Society for Biomaterials and Artificial Organs (India)
Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum

https.//deepmedtech24.com
transmedtech24@gmail.com




Cover the Length and Medica )
Breadth of India i

58,000 sqmt of exhibition space

Medicall

INDIA'S LARGEST & NO. | HEALTHCARE EVENT
& HOSPITAL NEEDS EXHIBITION

40* Edifion | FEB 2025 41" Edition | APR 2025 '
15 116 | 17 916 ] 7 25 26 27

KOLKATA HYDERABAD CHENNAI

BISWA BANGALA MELA PRANGAN HITEX EXHIBITION CENTER CHENMNAI TRADE CENTER

.|

] 565 2025 44* Ediion | DEC 2025
A i 4 o P Vo
20 | 21 22 1213 14

NEW DELHI MUMBAI

PRAGATI MAIDAN MNESCO

TTIELEy

For enquiries: +91 7305 789 TB9 | www.medicallin | info@medicall.in




CUSTOM PVC D i Kare

MEDICAL COMPOUND POLYALLOYS

Excellence Through Perfection

For Most Challenging Requirements (150 9001:2015 Certified Co.)

i-Kare USPs

= |-kare has an extensive selection of Medical and
General PVC Compounds specially designed for
Extrusion, Injection and Blow Moulding.

Medical
Compounds

We manufacture products according to exact
specifications of customers.

Our Medical Compounds designed to meet ”
requirements of sterilisation by ETO, steam,
Gamma Radiation. Speciality

Medical
Qur PVC Compounds are available in both DEHP Compound

and NON-DEHP base as per customer's
requirement.

Our variety of Rigid PVC Compounds excels in
Gloss, high impact, clarity and yield. Rigid
compounds are designed to withstand degradation Rigid

and discoloration associated with sterilisation, PVC
Compound

Our Medical PVC Compounds are tested and
complies to the global regulatory reguirement of
ISO 10983 and IS0 3826.

I-Kare Polyalloys Pvt. Ltd.

Sr. No. 113/3-5, Ghelwad Faliya, Dabhel, Nani Daman - 336210. INDIA
&) +91 93770 00389, 78744 47777 =) care@i-kare.in § wwwi-kare.in




Shibaura Machine

All Electric Injection Moulding Machine
A —

u =A SERIES
S-Concept

30 - 30007

66

Next-generation’'molding machine to achieve
even higher productivity, labor savings, ond

environmental friendlines

29

Medical Component
Moulding

Fast. Precise. Consistent,

=8 230aA0

Contact Us

shibauramachine.co.in sales@shibouramachine.co.in 9150021901 / 8925188110




Invisible Contribution..
Visible Success!

Rigid-Extro h&miﬁulﬂ'ng Cpmpnundtm-ﬁa standord
osper USP, P& 1SO.

Master Batches : Food Grade & General Purpose.

PVC COLOURING COMPOUNDING
& PROCESSING

64, GIDC, Phase-1, Opp. Citizen Industries, Naroda,
Ahmedabad-382 330. Phone : 079-2281 2004,
Telefax : +91 792282 2006, E-miail  info@pvelplastics.com
Website : www.pvelplastics.com




AMBICA MEDICARE ENGINEERING

An 1SO 9001-2008 Certified Company

+ Fully Automation-PC Base/PLC Base-Touch Screen
+ Semi Automation 7
* Manual Type

Auto - Sliding Door
Auto - Center Door
Manual Type Door

* ETO Sterilizer Plant

* 100 % ETO Sterilizer — Table Model
* Steam Sterilizer Plant - Auto Clave
* Dry Heat Sterilizer

* Multicolumn Distillations Plant

* Pharmaceutical Sterilizer Tunnel

* Pure Steam Generator

* CIP System

« S|P System

* Pressure Vessel

* WFI Vessel

* Chilling Tank

* Rubber Stopper washer Sterilizer — Bunk Processer

Ambica Engg & Fabricators

Ambica Medicare Engineering
Plot Mo, 362, B/s Om Shant School, Mear Sakriba Party Plot, Amraiwadi Road, National Highway, Ahmedabad-380 D26.
Phone : 079-25856820 Fax : 073-25856820/25395927 M : 09426009872 / 09998716586

E-mail : ambicamedicare @ yahoo.co.in Website : www.ambicamedicareengg.com
Contact - Mr. J. R, Panchal, Mr. Amit J. Panchal




Your Vision

Perfected

Contract Manufacturing

Precision Plastic Injection Moulding
Assembly units for Medical Devices

Optics

Our Bangalore facility features a brand new ISO 8 clean room
and our ISO 13485 certification ensures that you'll never worry
about the quality of your product.

Doddaballapur, Bangalore 561203
C G rc O +91 97417 22655
rohid.khader@carclo-plc.com
technical plastics www.carclo-ctp.co.uk




Medical Device Solutions:

Your Medical Device End-To-End Provider

At SMC Medical Manufacturing we understand your need for a single source for
yvour full medical device. With over 30 years experience in the medical device
market, SMC is an end-to-end provider with capabilities across all aspects of
medical device manufacturing. SMC can design. develop prototypes. build
tools, manufacture components, assemble and package your finished device
while managing the entire supply chain along the way. We've created a
seamless process that ensures the highest level of quality while keeping your
bottom line and timeline in mind, To see how we can partner with you on your

next medical device visit: www.smclid.com

it SMC Medical Manufacturing Pvt. Ltd.
M Lt Plot Mo. 53/54, EPIP Area, Whitefield
@ Bangalore - 560 066, Karnataka, India

+81 98203 05171  manoj.bhardwaj@smcltd.com



Annual Subscription

One Year
Dispatch through| Dispatch through
regular post regular courier

MEDICAL PLASTICS

1. Hard Copy Rs. 500.00 | Rs. 860.00 n A T A s E n v I c E

2. Only Soft Copy| - Rs. 62000 o A TECHNO-ECONOMIC NEWS MAGAZINE FOR MEDICAL PLASTICS, MEDICAL DEVICES, DIAGNOSTICS AND PHARMA INDUSTRY
3. Hard Copy + Rs. 700.00 Rs. 1060.00 ) SINCE 1 994 !

www.medicalplasticsindia.com
www.medisourceasia.com

Soft Copy
Two Year SUBSCRIPTION APPLICATION FORM
1. Hard Copy Rs. 880.00 | Rs.1240.00 Subscription Period :
2. Only Soft Copy| Rs. 1060.00 | __ One Year Two Year
3. Hard Copy + Rs. 1230.00 Rs.1590.00 | « N . =3 : I:] Hard Copy I:] Hard Copy
EOmCon) e [ only Soft Copy [ only Soft Copy
Payment Options D Hard Copy+ Soft Copy D Hard Copy+ Soft Copy
= Couriere Cheques / Demand Drafts in favour of “Classic
Computer Services”. Name :
= Online payments (NEFT). Please send a confirmatory email . .
for all NEFT transfers. Designation :

Bank : Punjab National Bank (C.G. Road Branch, Anmedabad)
+Account Number : 10511010015730
+ |IFSC Code : PUNB0105110

For Online payment through credit-debit card,

Products/Service Offered :

visit:http://www.medisourceasia.com/publication Address :
Impds/subscpt2.htm ’
Postal Code : Country :
Contact : CLASSIC COMPUTER SERVICES
B-4, Mandir Apartment, Opp. Jodhpur Char Rasta BRTS Bus Stop, Phone : Fax :
Satellite Road, Ahmedabad - 380 015. Gujarat, INDIA. .
Mobile : +91 98254 57563, 98254 57518 (10.30am to 1.30pm) E-mail : URL :

E-mail : dipandya@gmail.com « info@medicalplasticsindia.com
medicalplastics@gmail.com

www.medicalplasticsindia.com

Account Name : Classic Computer Services 1
] Please attach business card if available

Company :

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

T Information Resources For Medical

L MED ALLSILICONE FOLEY Technology Industry And Markets

waoe ron comrorr  BALLOON CATHETER MEDICAL PLASTICS

DATA SERVICE

A Techno-Economic News Magazine For Medical Plastics,
Medical Devices, Diagnostics And Pharma Industry

o Nl T CBedtice.

The Only Indian Portal Site On Medical Plastics/
Devices Technology And Trade

~mediSOUIC Easia...

An Authentic Portal Site On Medical Technology
And Markets In Asia

www.imdiconferences.com

Indian Medical Devices &
Y ¥¥' il Plastics Disposables Industry
Annual Celebration Of Knowledge Sharing, Brain Storming And Networking

LEELAVATHY MEDICAL DEVICES COMPANY

No.11122, Paraniputhur-Kovur Service Road, Periyvapanicherry, [ s CLASSIC COMPUTER SERVICES
':h“““ﬂ"mma-_ INDIA . B-4, Mandir Apartment, Opp. Jodhpur Char Rasta BRTS Bus Stop, Satellite Road, Ahmedabad - 380 015.
Email Id : salesfiimed.co.in | Web : www.Imed.co.in e Gujarat, INDIA. Mobile : +91 98254 57563, 98254 57518 (10.30am to 1.30pm)

Phone: +91 8939480062, 9884399735 R E-mail : dipandya@gmail.com * info@medicalplasticsindia.com  medicalplastics@gmail.com




Since 1988

We are dealing in Ethylene Oxide Mixture Gas
for sterilization and all type industrial gas like
Carbon Dioxide Gas, Helium, Zero Air, Nitrogen,

Oxygen Argon and Dry Ice since 1988

Company Highlights
m Established in 1988 in Ahmedabad, We manufacturer and supply Industrial Gases -
Pure - 100 grade gases & all type of Gas Mixtures.

B Leading organization engaged in Delivering Consistent Quality liquid and gas cylinders,
high quality graded gases & their mixtures to broad spectrum of industries.

B Two Filling Stations with total filling capacity of 20 MT per day.

B Plants equipped with Sophisticated Analytical Instruments lo measure oxygen,
Moisture, CO2 in PPM & percentage level,

= Have adopted Advance Cylinder Re-Conditioning System to achieve the oplimum
product quality by reducing the moisture content from cylinders:

® Robust In-House Logistic Infrastructure for Un-Interrupted / Timely Delivery of gas
cylinder for un-interrupted needs of end users.

® Can Provide Duracell & Porta-Cryo to the cuslomers requiring bulk quantity of liquid

materials.
. Ethylene Oxide |  DiluentGas | Flammability
: 10% | 90% Carbon Dioxide | Non-Flammable
8 20% | 80% Carbon Dioxide | Non-Flammable
' 30% | 70% Carbon Dioxide | Non-Flammable
90% | 10% Carbon Dioxide |  Flammable

¥: XY (3») R. R. Patel Industrial Gases (P) Ltd.

LTI Survey No. : 407, B/H Waterman Industries, Sarkhe] - Bavia Highway, Village : Moraiya, Sanand, Ahmedabad - 382 213,
Mobite : 97277 22437 « GST No. : 24AAACKEIITF1ZM » CIM Mo. : U99%39GJ1990PTCO13969 « E mail : mpatefindustries@gomail.com

Plot No. 1501, Nr. Tikampura Paliya, Vatva G.1.D.C. Phase - lll, Ahmedabad - 382 445.0
Mobite | 97277 22435.




C CEPHAS &,

A Strong Foundation on Quality &
Right the First Time Principles

c € Certification

Manufacturers & Exporters
of Medical Devices, Nitrile
Gloves and Injection Molded

=== |50 13485:2016 cnmpnnents
ply U.S. FOOD & DRUG el
ADMINISTRATION Products we 5PEC|31IZE
UK + Self-Adhesive Silicone Male External Catheter
cA

+ Nitrile Industrial Gloves

|

iy

+ Plastic Molded Components (Medical & Healthcare)

Rubber Molded Components

L "
Specialty Dipped Products (In Nitrile, Silicone,
Neoprene, Polyisoprene)

Facility 1 - Chennal

We Offer

+ Cost Effective Contract Manufacturing

+ New Medical Device Product lines for
customers worldwide

Awards

¢ "Outstanding Business Partner”
from Hollister Inc. USA for Quality and Performance

+ “Highest Growth in Export”
from Min. of Commerce, Govt. of India

+ “Commitment Towards Performance Excellence”
from Confederation of Indian Industries (Cll)

CEPHAS MEDICAL PVT. LTD. Phone: +21 93451 66402
B13, MEPZ Special Economic Zone, Email: cephas@cephasmedical.net

Chennal - 45, INDIA Website: www.cephasmedical.net




Discover the future
of medical compounds

Partner with MCPP's dedicated healthcare leam for personalized suppon throughout the development procass,

4 -E=3-
-g=0-Z ma

IS0 10993 | ISO 3826 | USP CLASS VI CERTIFICATIONS

MCPP India Private Limited. A A MITSUBISHI CHEMICAL GROUP company




30" International Exhibition and Conference

MeEDIcAl® HALL 4 & 5, PRAGATI MAIDAN
M FAIR NEW DELHI, INDIA

wa  27—-29 MARCH 2025

www.medicalfair-india.com  Member of () MEDICAlliance

INDIA'S NO. 1 TRADE FAIR FOR HOSPITALS,
HEALTH CENTRES AND CLINICS

EXHIBITOR PROFILE =

v Medical Equipment & Devices ¥ Imaging & Diagnostics
" Medical Technology, Healthcare IT v Laboratory , Analytical Equipments and

Systems & Solutions Products
¥ Hospital & Healthcare Infrastructure * Measuring & Testing Equipments

Pharmacy, Dispensary Equipments and ¥ Life Sciences and Biotechnology

Furniture v Rehabilitation, Orthopaedics & Physiotherapy
v Disposables & Consumer Goods v Components

I . CLIN LAB BLAGMOSTICA v
MEDICAL MIDICAL
Cm Fain RELaH — Faim reha
A—lniﬂg—p = COMFERINCE | Braprasins Presns =% oy
| =11 o
AlMaD - Make In India Pavilas Cln Lab /WD Pavlen & Conlerence Rehabililatas Pyvlan
FTR |Future : N | E\_a{ OPEN NOW!
s ' ;
for ' ] 0” ! mb s SMART "mp' FAIR m INDIA
4H Health — . HOSPFMTALS o B L ey L ———
H [T v EETCTEDIRCE
Future for Health Digital International Conferences MT inda Healthcare Awards

Health Start-up Pavilion & Conference

For more information, please contact:
VermaA@md-india.com / ShuklaM@md-india.com or 91-124-4544 507 / 518

Powered by Supported by Media Partner
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TEKNIPLEX

Healthcare

Improving
patient health
is the only

mission that

matters.
-

I__J )
@ I1' n -
1,

Compounds & Tubing TEKNIPLEX

Sariber il Materials Science Solutions

Solutions for Diagnostics Tekni-Plex.com/healthcare

Denesh Ran

TekniPtex, 578, 79 Ecotech-1 Extn, Gautam Buddha Nagar, Greater Moida,
Uttar Pradesh- 201310, India | Mobile: +31-7428919120 +31-9599258151

E dinesh ra: Etekni-plexcom




A COMPREHENSIVE TESTING LAB ’i rUS In

FOR

MEDICAL AP TS
DEVICES @5 220
1 7/

Customers

SURGICAL L7t A
PRODUCTS *

TRUSTIN, an esteemed testing laboratory within the Medical Device industry, is honoured to possess
accreditations from both NABL and CDSCO. With a focus on Testing & Validation services,

TRUSTIN caters to a wide spectrum of Medical Device classifications, from Class A to Class D

Their remarkable expertise is evident in providing unparalleled services for regulatory submissions and
ensuring unwavering product quality assurance

L .
‘§ m Cleaning & Steam ’ 1& - i ; Method Suitability &
%ﬁ Sterilization Validation b 'D"'”‘e‘“’”“““da'“" - Validation

o Physical Properties - ‘m Accelerated Ageing/ j L‘* Sterile Barrier System -
¥ Tensile & Tear Strength f Stability studies, w‘ Package 5eal Integrity

urrdnosbuisniy mmm

B ; Hygiene Product . Clean Room Validation —
Ay P Antifungal activity G Testing Al samgaling S & Setse plate

TRUSTIN recognizes the significance of adhering to requlatory standards in the medical device sector.
Our testing services adhere to BIS, ASTM, 150, and EN guidelines.

TRUSTIN maintain a strong quality management system to ensure the accuracy, reliability,

and traceability of our results.

With our extensive array of testing services, cutting-edge facilities,and experienced team of
professionals, TRUSTIN is dedicated to aiding in the advancement and assessment of safe and efficient
medical devices. We aim to be a reliable partner for all our customer, providing reliable data and valuable
insights to facilitate requlatory approvals and enhance patient safety.

& @

= Trustin Analytical Solutions Pvt Ltd
044 - 22731006/ 98400 40883 RK Complex, First Floor, Plot No. 303/8,B-Block,
vinusha@trustingroup.in Thiruneermalai Road,Parvathy Puram,
customercare@trustingroup.in Chrompet, Chennai-600-044




& O Shriram
DCM SHRIRAM 00 PolvTech

Growing with trust a—

ININ@AVZANRAVAS
SOLUTIONS IN PLASTICS

Shriram PolyTech is focused on providing enhanced value to its customers in diverse application areas. Backed
by a highly qualified team of capable industry professionals and a state-of-the-art application development
center. The company has a world-class manufacturing facility at Kota (Rajasthan) that was established in 1964,

today ranks amongst one of the most advanced plants in the country. It is certified by DNV for ISO 9001, ISO
14001 and ISO 45001. Shriram PolyTech's wide portfolio of "PVC COMPOUNDS"” products meets the
performance requirements of a broad range of segments, such as:

Wires & Cables Colour Masterbatches | | Speciality Applications

HEALTHCARE DELIVERING A HEALTHY TOMORROW

Shriram PolyTech develops unique ideas to improve the Clear Extrusion -

means and ways of delivering better medical facilities. Flexible Tubings for IV Sets | Blood Bags Sheet & Tubing |
These grades adhere to various Indian Standards as well as Catheter Tubing | Cardio Vascular Tubes | Suction Tubes
biological tests prescribed under Biocompatibility & USP
Class VI. Shriram PolyTech ensures that all ingredients
used in the compounds are manufactured meeting the
GMP norms prescribed by FDA. These compounds are
manufactured in a state-of-the-art fully automated &
dedicated compounding line with class 100,000 facilities
conforming to GMP requirements. Customized medical
compounds are available for kink-free, phthalate-free,
radiation free applications.

Clear Injection Moulding

Oxygen Mask | Drip Chamber | Connectors | Safety
Goggles | Yankauer Suction Handle

Rigid PVC

Small Bottles | Five Gallon Bottles | Connectors | Suction
Handle | Veterinary Tube

MARKETING OFFICE Divisional Sales Office

Plot No-82, Sector-32, Inst. Area, Gurugram MUMBAI

122001, Haryana, India Ph: +91-124-4513700 103, Arun Chamber, 1st Floor, 80, Tardeo Road,
WORKS Tardeo, Mumbai - 400 034 Maharashtra, India

Shriram Nagar, Kota-324004, Rajasthan, India ~ Ph.: +91-22-23512152-54
Ph: +91-744-2480011-16, +91-744-2480210

Scan the QR Code to
Website: www.shrirampolytech.com | Email: info@shrirampolytech.com visit our website



(ﬁ] enquiriesi@glrlabs.com

‘-"g.rﬁm (i Be www.glrlabs.com

LEADERS IN

BIOCOMPATIBILITY TESTING,
CHEMICAL CHARACTERIZATION
AND BIOLOGICAL SAFETY
ASSESSMENT OF

MEDICAL DEVICES.

« Strong Scientific Reputation
and Regulatory Experience

= Cost Effective and High-Guality Testing

« Currently work with companies
in 50+ countries.

* Reports are readily accepted by
FDua, Motified Bodies and other
Global Regulators

Dr. 5 S Murugan PhD
Managing Director

* Committed to scientific and
service excellence

Dr. T 5 Kumaravel MD, PhD, DABT
Chairman

800+ ‘ 50+ | 1200+

| Eiuoompatihiﬂty

TESTING DOMAINS ACCREDITATIONS

« Cardiovascular « QECD-GLP

OUR SERVICES
« Biclogical Evaluation Plan
« Orthopaedic * ISG/IEC 17025
+ Meurological « CDSCO MD40
« Ocular
» Urological
Surgical

« Respiratory
rl'ﬂl""]l al Evaluation

. * Gastro-intestinal
SA)

« Consultations on
Biocompatibility Strategy
Wiahsaeg services iur‘
IS0 10992 and ISO 18562

Tost Facllty | UK

ddd Gokularm Stroet d4 Exchangs, Cohwvartk
Mathur Chenna | Sciomce Park
00D Sharmbrook

INEHA | saa L7

IRELAND USa
Lot Wiy House "-..!-' DON 005,

South Terraon 4701 Sangamors Road
Ciarke Hothusda
MO 208G

« Haematological
*+ Dental
« Personal Care

« Raw materials




QOSINA

Thousands of Stock Components

When device development gets tough,
sampling new components should be easy.

Log on to gosina.com foday 1o see pricing,
request samples and download product documentation.



